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ANTISEPSIS AND ANTISBPTIOS. 



I 



From Earlikbt Timk8 to thb Bbqinning of thk 
Christian Eba. 



No great diacovery, no epoch -makiug invenlioii-ie oř 
ever bas been tiie produot of one brain. Inklinge of tbe 
trulh liave illumÍDed the niinds oC olhers than tbe ao- 
oalled diacoverers or invenlora; only io tbe ripeness and 
fnllneas of time ia the actual birlh of tbe fact culmi- 
nated and then by some one who, Etanding head and 
ahouldere above the common throng, perceivea the ligbt 
and enligbtenment of coming agea and proclaims ihe 
truth to bis fellow man. Newton waa not the firat to ob- 
aerve that all unsupported bodies fell earthward aud not 
akyward, nor indeed waa be tbe firet to auapeot the 
eiiatence of that mutual atlraction between all matter 
of ihe univer e wbich we term universal gravitation. 
TUie bad been euapected and suppoaed by phiioBOphera 
for agť8, but Newton fírst elucídated and domonatrated 
the primary laws bj whíoh its ac.tiun waa governed — 



thÍH alone was safficient to render his "Principia" im- 
morlal. Colnmbus wae not the first individua! to Buspeot 
the ezistenoe of a new worid, nor indeed to aotually dia- 
cover it; others had goiie before him, others had been 
.as brave and daring, others strong in the courage of 
their owii oonvictions had accomplished as much as he, 
but the time was not ripe, the world was not ready to 
profit by their works until the ooming of ColumbnB, 
who owed ao much to the prior diaooveries of the 
brave and hardy Norsemen — for he had uodoubtedly 
made himself familtar with their deeds and discoveiies 
durÍDg his voyagea to Iceland. It waa the good fortuně 
of CoIambuB to háve his discoveriee followed np and 
developed by othera than himeelf. Jast ao Liater ia 
neither the diacoverer nor ínventor of antisepsis, though 
to hia work, to his inveatigattona and to hia tireleas 
energy the world owep a greater debt of gratitude than 
to any otber HÍngle indtvidual. So then, mindful of 
the fact that Lieter waa not the diaeoverei of the 
agency of njicrobee in the cauaatiooof fermentation, 
putrefaction, still as the originator and elaborator of 
the firat well defined and systemalio metbod of oom- 
baiing putrefautiv fermentation he rendered such aer- 
vice to mankiud as to band his name down to pos- 
terity aa that of one to whoot we owe an incaleulable 
debt of gratitude. It matlera not that hia metboda háve 
been and will probably yet be radieally modified, the 
broad and generál principlea npon which they are 
founded remain the aame, and indeed wiU probably en- 
dure as long as aargery ia a branch of the healing art. 
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Hence, thongh trae antiseptic surgery Í8 much older 
than Lister himeelf, thia can iu nowise detraot from the 
debt wbich hamanity oweii to him. 

Thie subject, iDvolving aa it does the hittory of ' 
progrees iu all brancbea of medical aoienceand intimate- 
!y aBsooiated with the life history of the theories of 
fermentatiOD as well as the diecovery and development 
of the microacope, ie a most voluminous one and mnet 
be traced by degreea aad etagea. 

Fermentation and putrefaction are Btrictly analogoas 
proceaaea oř conditions, induced by the presence of 
minuté living organiama, whioh highiy oomplex organio 
bodiea undergo wben subjeoted to proper oonditiona of 
heat, moisture and atmoaphere. It bas beea satiefao* 
torily demoDstrated that putrefaction and fermeutation 
only HUpervene wben particlea oř organiama from with- 
out gain aocess to the putrefyiug or fermenting mase, 
whether tfaat be dead or living tisaue, Thie germ 
theory of putrefaction ia tbe only view at tbe basia of 
antiaeptio aurgery and of wbich the exbibition of anti- 
zymotic druge, or antiaeptioa, ie only one feature. Then 
antiaepsis conijlsts of aneb management of a oaae as to 
prevent the odontrence of pntrefaction in any part con- 
cerned. When thia baa beeu attained, aurgery becomes 
aometbing entirely different from what it uaed to be and 
bolh injuriea and diseaaea formerly regarded as formida- 
ble or bopelesa, progreaa purely and quietly toward re- 
covery. Thia germ theory declarea that the putrefaction 
of organic subatancea under eo-called almospberio in-' 
flaenoe ia nct effected, ae formerly auppoeed, by the' 





oxygen of Ihe air but by living organUms derived from 
germs floating in the air oř as a constitaeDt of dust, the - 
'tirst etep towards the eatablishrnent of tbis tlieory was 
the diacovery of the yeast jjlant (Saocharomyces cerevi- 
Bi») by Cagniard de la Tour íd 1836, Then we may un- 
derstand by the term sepsia tbe exislence of a oondition 
in which infe(;tion§ or putrefactivo germs are preHent, 
asepeie, the entire abneDoe of euuh germs and antiacpsis 
lbe condition secored by any method wbereby the 
growtb and fermeutative actioD of theiie peoiilíar and 
lower forma of organic life are more or leaa impeded, 
whelber they are totally destroyed oř aimply rendered 
innocuoUB. An antiaeptic or antizymotio drug ia one 
which haa the power &f preventing putrefaclive decom- 
poBÍtioD aud whotte power Í8 evidenoed by the ability 
to prevent the developmeol of bacteria or micro-organ- 
isme in a medium suitable oř favorable to their growth. 

It then beoomea the office of the practitioner of anli- 
septio aurgery to withdraw all obatacles to ibose opera- 
tions of N'atare whícb naturally tend to beoome repara- 
tive in eSect, ainue it ia nature wbo beala the wound, 
wbile tbe eargeon prevents any interference with ber 
normál efforta to that effect. 

Tbe melboda of preventing organic decompositioD 
depend entirely upon the removal of some one oř more 
of the conditions necessary to the acuompliahment of tbe 
procese, no matter by what meana effected, for iuBtancp, 
by tbe extréme elevaliou or depreesion of temperature, 
The proservative eťfects of cold are well known; ani- 
malB háve been foand undeuompoBed, in the ice of Sibe- 




ria, beloDginp; to eztinct species and whicb mast háve 
been embalmed and ^nveloped in tbe íce for ages. A 
boiling temperature coagiilatea albumen, killsorganÍBrns 

and arresta putrefaotion. Tlieae two operations are 
probably tbe moat familiar and common of the procesHea 
by wbiob antisepsia may be secnreď, biit are not alto- 
gether adapted for anrgical uae, for reaBons which are 
obviouN. With thiB brief preface we may proceed to the 
coDsideration and development of tbe subject in hand, 
The most remarkable oharaateriBtic of tbe preaent 
age is itB desire to connect itself with preceding ages; 
to learn hov the things, wbioh now are, grew and tbe 
originB from whicb they aprang. Id science as elae- 
where, one discovery growe out of another and oannot 
appear wilhont its proper antecedent. In the earliest 
timea of whicb wehave any recorded blstory, mankind, 
aa now, had recouree to the akitl and art of the phj- 
sician, for indeed, medioiue \ň probably as old aa man 
himself. Bnt naturally tlie aystem of medicíně ihen in 
vogue was somewbat crude and ineffectual aa compared 
witb tbe atatuB of tbe profesaion of the present day. 
Tben, and indeed nntil comparatively recent timea, tbe 
1 aira and object of the physician seemed to be lbe 
nse oF subalances wbioh woutd make a wound heal, 
ma&e flesb grow and make it firm, to tnake a good ci- 
catriz and to ma&e a good reoovery, as Ihoagh the pby 
sician bimaelf Gouid exercíse oreative power. Amid all 
of tbese efforta nátuře was lost sight of, as was alao the 
parta and functions whicb she mast, and sbe alone 
perform in Lbe healing of any woand. Ko attention 




cy to heal 1 

ítb looked 

□ombated. ' 



was given tothe wouod and it8 natural tendency 
if uninterfered with; all oatural tendeocies were 
upon as vicioua and aa eomething to be oombated. 
Kevertheleaa some brjgbt minds, from time to lime, ra- 
alizedVbe undesirabllity of ioterference od tbe part of 
tbe phyeician oř Hargeou and protested againat tbe 
methods in vogne io no unoertain tooea. This andthia 
aloue iťi tbe chlef virtue of antiseptic principles that tbe 
natnral opecationa of reouperation and repair are al- 
lowed to prograas absolutely free from any eitraneous 
oř inhibiting condition. 

Pntrefaction is but one form of fermentation, henoe 
tbe hUtory of antisepsia and antiseptic snrgery íb in- 
timately aasociated »ub that of fermentation. We 
bavě no positive account of tbe first brewer bnt from 
bietory we glean the fact ibat bia art muat bavě been 
practiced and its prodncta appreoiated^more than two 
tbouaand yeareago, for Tbeopbřaatas lived and brewed 
nearly fonr bundred yeara before tbe Chňatian era. 
Tbe art of making witie, beer atid olber fermented 
liquora poesesees auch an old biatory, until a very few 
' years ago no one knew the rea^on, tbe trne aecret, of 
_tbeir formalion, indeed tbe liLtle knowledge of the snb- 
jbot then exiating waa purely tlie reisuU of erapiricat 
observation, the facta, the conditions of aucceaa were 
known, but not the reaaons. Thia is neilher aatoniab- 
ing nor nnexpected when we coDfiider that lbe micro- 
Hcope had to be invented and perfecled before dtfinite 
and poaitive Information regarding the phenomena of 
fermentation aod putrefaction oouid be obtained. 




Tbe earliest recorde of niaii'e efforts to overoome the 
ravagea oí time and the effecta of decay are to be found 
in the history of Egypt. Among tbe Egyptiaos theae 
efforts took the form chiefly, of embalming the dead, 
which with tbem was a religioua duty. Tbe prooess de- 
manda a certain amouat of koowledge regarding ibe 
preeervative qualitiee of tbe varioa§ gums, aroraatics 
and spicea. After tbe deeease of a persou the firat etep 
toward embalming him wa.a the removal of the braio 
aod abdominal viscera; the rudimentary knowledge of 
anatomy possesaed at thia time waa evidenced by tbe 
ornde meana of removal of these objectionable viecera. 
After thÍ8 waa accorapliabed tbe body waa ihoroughly 
waabed and cleaned, aromatba and spices being lavJeh- 
ly bsed; iben for seventy daye waa the body subjected 
to lbe aution of a solution of aalt when it wasremoved, 
and after beiag oovered with gum oř bitiimeD, wrapped 
orawatbed in dothi in which various guma and apicea 
were liberally enfolded. The body, in a auitable re- 
oeptacle, waa tben placed in the tomb to await míí- 
changed tbe euramona to the Elyaian fielda of Aahlu. 
Here we háve, orude &a it ie, one of tbe firat aystemati- 
oally recorded attempta at tbe excluaion of what wa& 
dimly tboiight to be tbe oauae of decay, wbat is tnodei 
asepaie but a more elaboráte, tiniabed and aucoeaaful 
attempi to aecure the samé reanlta? 

We are more or \a»ti familiar with the akill diaplayed 
by lbe Cbineae in the manufactare of gnnpowder and 
eiik, we bavě read of lbe wonderful recorda of aetrolo- 
gioal science in whicb the anoient Aaayrians eufficiently 
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atteat their kDowledge hundreda of yeara before tbe 
time of Christ; we etand amazed at tbe marvetoiiB civiii- 
satioD of the ancient Egyptians with tlieir compreben- 
Lrrigation and agricultnre and tbeir ac- 
compltshmentB íd the arts and mítuufacturee, prodncing 
fabrioBitioiiB wbiuh to thia day are only excelled by 
nátuře herself. We are aleo familiar with those master- 
pieces of engineeriDg itigeadty, boary wílb age, and 
offering an arohetype which none bavě sinue followed 
and tbe prooesBea of wboBe construction none bavě beeo 
able to fully explain. These wonderful exampleB of 
skill, genius and ability substantiate, beyood perudvea- 
ture, tbe fact tbat tbese nationa bad attained an en- 
viable degree of civilization and a higb degree of in- 
tellectual development. Wilb a proper nnderstandíng 
of tbe powers, aptitudes and possibilities of the ancient 
Egyptians before ua, It seems more than incongruous 
tbat in their biatory tbe medioal art was not permitted 
a oommenanrate enlightenment and erudition oř tbat a 
degree of perfection was not attained in keepiog with 
their progreBB in tbe several pbases of their marvelous 
oivilization. Tbe art of embalming preaenta such re- 
markable reaulta tbat we are conatrained to pláce it 
among tbe greateat of tbe achievements of tbia wonder- 
ful people. In medioine and tbe oollateral branohes of 
science the anoient Egyptians sbowed as great aptitude 
and ad much natural competency aa in otber matters; 
but the medical art waa abackled by mystic praotices 
and amalgamated to irrational forma of worsbip by 
the governing prieatly classes, They were ever ready 
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to constrne ludepeodence of thought aod actioD a^ a 
threatened encroachment upon their own arrogated pre- 
rogattves oř powera; tbeir aotion and power rendered 
any atterapt at weakeniag oř prejadice of their ínveHti- 
tures impoaaible. 

Among the Greeks we iind aome ioklÍDge of the truth ' 
as early as iLe miiidle of the fifth century before Christ 
and at tliat tíme by Empedocles, who had vague sua- 
picioDs of the existence of contagia and miasma íd the 
atmoaphere. Agrigentum had soffered a pestilential 
plagiie for aereral aeasonB when Empedoclea Doticed 
that it ODly originated when ihe airocoo prevailed and 
tbi.>4 blew from the south-eaet where it oame through a 
narrow gorge; Empedoclea walled np thia gorge and 
Agrigentum suSered no more, 

Among tbe Jews we find, from the book of Levitioua, 
a primitive apprecíation of the nature of Home diseasea; 
contagion waa dimly anderatood and aleo tbe purifying 
eSects of ňie, but no reasoD for thU was known. It ia 
probable that tbe Hebrewa, during the period of tbeir 
boudage in Egypt, learned many tbings from their task- 
maaters. Moaea was educated at the court of Pharaoh 
and waa deeply versed in the so called myatic lore of 
the period. The Jewieh cnatom of circnmoiaion, at 
least, maat give ua some feeling of respeot for tbe 
methoda of prophylaxia then prevailing, no matter how 
crade. 

We diacover, however, among tbe Jewa tbe aame 
tendency dieplayed by the Egyptians, tbat ia the re- 
atriction of medicíně to the prieatly claaa, oř Levitea — 
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they took etitíre cb^rge of medioal affairs and aseooiated 
them with their priestly funclions. Their arrnganoe in 
such raattera and their inlolerance of all advancement 
which did not come through them is shown by the fact 
tbat in Satomon'^ time a work appeared, aaid tu bavě 
been written by the Bovereign bimaelf; tbia work pro- 
feesed to teaoh bow to treat disease by tneans of natu- 
ral methods. It waaaeized and deslroyed by ihe high- 
priest Ezeohias, becauee he tboDght tbat it wouid 
damage the interests of the prlests and irenob upon lbe 
prerogativeB of tbe Levite order, 

Tbia britigs ua dowa lo lbe Cbriatian era. 



II^HiSToaT, 



Pboh thb Cheistian Era to thb Bbginhinq of 

THK KiGHTBBSTH CBNTOET. 



To qoote the worda of Dr. Pepper, in bis preaidential 
addrees to the Pan-Araerican Medioal Congreas so re- 
oenlly oonvened at Wasbinglon, D. C: "Modem médi-' 
oine bas made more progress in the past twenty years 
tban in tbe wbole of the twenty oenturies preceding 
tbem!" Hence we can espect no remarkable strides in 
tbe biatory of anlisepsis in the earlier days— nay, even 
oenturies — of even civilization itself. Indeed, positive 



advanceme»t would be imposaible without the invalua- 
ble aid of tlie microRoope, upon whose preciaioD and 
certaiiUy all moderD progress in suoh directioD ie baaed. 

In tbe eeventh cenlury after the inaiigiiraiion of the 
Christian era Paul ďEgineta livťd and fiouriabed. He 
oondemned all measurea uaed by pbysicians which tend- 
ed lo hinder ihe actiou uf Nátuře. He alHO deolared 
tba,t we tuust altribate to Nátuře heraelf the BuccesBÍve ; 
uhaugeB proBented by woucda in tho proueBS of repair, 
This ia a, diHlinot advance wlien compared with tlie pře- 
vious opinions tliat a phytiioian posaesaed and oould ei- 
eroiso a modilíťd form of oreative powor iu tbe treat* 
meot of wounda and tramnatisniB. 

Medíume, ae was all learníng, wae plunged into the 
utter darkneBB of the iguorance and siiperBtítion of the 
BO-called Dark Agea, only to revive in the Renaissanoe. 
ConBequently it waa nearly aeven bundred yeara before 
even a faint glimmer of light pterced the Cimmerian 
darkneas. The thirteenth century witneBBed the birth 
of Rogerius, of Laufranc and of Bruno, eaob oue of 
whom bears an imporiant relatíon to lbe development 
of those ideas whicb háve eulminated in modem anti- 
aepBia and aBepais. Kugeriua vigoroualy proteated 
agninat the use of any dreseiug wbíuh wouid antagonize 
ia aay way tbe natnral operatious of repaír; be naed 
only wine and honey, as looal applicationa. Bráno in- 
Btituted the praottee of closing all inoised wounde at 
onoe; wounda with losa of Bobstance he oauBed to eap* 
purate, uuleas tbe nervea were iujured — in which čase he 
vos afraid that putrefaction might cause spasmf Here 



we háve a dim bal certain ajipreoiation of the repara- 
tive inflaeDce of the process of grauulatíoa, but, still 
more wonderful, a most acourate bint at ihe etiology 
of tetanuM aa elaoidated by tbe Bcieoce of to-day. 

During the nést two centuries, the foarteeoth and the 
fifteeDth, the obsolete methoda of praotice were almost 
wbolly continaed; in fact, thie period waa marked by 
little or DO advancement of any valae oř practical im- 
portance. 

De Vigo, in the fifteenth century, first enuociated bia 
falso and perDÍciou§ doctrine as to tbe poieonoue nátuře 
of gnnahot wounds. Noticing tho frequont infection of 
open and exposed wounds, be ascribed the effects ob- 
eerved to the presence of air and declared tbat acoess 
of air to the wound was, per se, highly objeotionable. 
He made use of varioas powdera as dresaings, aome of 
whiob were andoubtedly antiseptio in tbeir nátuře, — 
not tbat he knew of tbe presence aod eziatenoe of enob 
germs as cause putrefaction, oř the germicidal virtaea 
of such agenta as be ušed, but tbat empirioism, experi- 
ence, bad taught bim tbat benefit followed theirappli- 
catioD. 

In 1543, Miohbl Ange Blondua discarded all of the 
eurgical dressings in use at tbat titne and advocated tbe 
use of water for snob purposes. After arresting faemor- 
rbage and removiug foreign bodies he applied dressings! 
wbiob were soaked in water. 

From this period bcgins tbe reál history of the begiii- 
nings of modern treatment. Tba two most infiaentiaí 
persons in laying tbe fouudation of euoh methods wei 
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ParaoelBUB and Pare. PhillipuB Aureolus TheophrsBtQB 
Piracelsaa BombaBtue waa boro at Einaiedeln, near 
Zarich, the year following lbe dUcovery of America — 
in 1493, He spent the early part of hÍ8 lifeaa a teacher 
of surgery at Basle. In the tr^satmeut of woonds he 
aimed Bolely at aiding, and not oombating, Kature. He 
strenuouBly insiBted tbat Nature alone was oompetent 
for the tagk of repairing woonds, tbat DOn ioterferenoe 
was the besl policy. He believed íd the exiBtenoe of a 
jnice in lbe body wbicb kept the tisBues iu bealtb and 
in proper repair wben injiired. In bia opioiou the ofíice 
of the aargeon was to prevent any alteratiou in tbis 
liquid, wbicb might result from oontaut witb the air or 
Other accident, He tbougbt tbat Nátuře was usually 
BQfficient for tbis, as was to be seen in tbe wounds of 
the lower animala, — the esseotial thing, he declared, waa 
noD-interfereDoe witb Nature. His use of medicameols 
was only for tbe preservation of tbis juice and tbe pre- 
vention of ita oorruption oř putrefaetion. It is known 
tbat be made use of silver wire Butures and bathed or 
injeeted wounds witb a aolution of Piombio aoetate 
(Liquor Saturni). 

Ambroise Pare (1509-1584) adopted these views. He 
mentioned a number of topiual applications; his great 
aim was to keep tbe part at[]ie8t. Jeannel, in bis work 
"De V Infection Purulente" quotes passages from Pare 
whiuh ahow tbat be altributed lbe fever wbioh accom- 
panies wounds to a pulrefaotioa of pus. He was tbor- 
ongbly impressed wtth the faot tbat tbe ofGce of tbe 
pbyaioian waa to assist Natare, for be saye: "Or ceate 
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premiére et generále indication est parfaite par nature 
comme le príucipal agent, et par le obirurgisn oomme 
ministře de nátuře; et ei natare n' cst forte, le ohirar* 
gien ne pourra venir a sa fin pretendne." Moreover, he 
looked upon pure air aa benefiťial to a wound and tothe 
patient; bnt the air of sick-rooms and camps be declared 
to be loaded with miasma and tberefore very dangerons, 
— it is the miasms ín t/ie air rather tJian the air icself 
lohich prove dangeroua, he concluded. Tliis was a re- 
laarkably accurate, thoagb criide, statement of the ba8Ís 
of antÍBepsie and modern antiaeptic trealment three bnn- 
dred years before ita birtb! Tbanks to the writings, 
teaohings and infl-iience of these two men, old ideas be- 
gan to give way to the newer and truer view lhát Nátuře 
ia tbe only healing power aod tbat aE! that buman skill 
and knowledge oan do is to remove anytbing wbioh in- 
terferea with tbe natnral operations of repair. Pare 
looked especially to tbe oonatilution, alrengthening it 
and removing ^ocal dÍHturbing oauHes Íd acuordanoe witb 
the time-honored teaching of "Tolle canaatn." 

Jean André Delaoroix (1573) was one. of the moat 
enoceaaful sargeoiiB of his tíme; he adopted, to a oertain 
extent, tbe viewa juat related in regard to the powera of 
Nature and tbe office of tbe physieian. He uaed anti- 
aeptio aabstances largely, iudeed he atrougly recom- 
menda auub mild antiseptioa as tbe elhereal oik and, 
alcoholic aiibetanoea. After arresting bemonhage and 
removing foreign bodies, iC was bia custom to wasb a ' 
woand witb a detergent liquid and then apply plastera 
oomposed obiefly of pitob and oil of turpentiňe. Tbe 
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resnltB which be oblained by bia metboda w.ere excep- 
tionally good. 

Francois AccaeUH (15V4) simplítied exeeedingly tbe 
exísting eurgical metbode, indeed bia was the simplest 
of methods; it is remarkable for its cloae approacb and 
likeneaB to tbe modern proceduře. After arreatÍDg 
bemorrhage and removing foreigD bodiea he washed 
the wound witb aleohol or wine and myrrh and tben 
aecured coaptation by means of Hutures — leaving an 
opeiiing, if 7iecesaary,wh\chwaa kept patulotts by meana 
of a piece of lint. He theD applieil a balpamio prepara- 
tion. Here we háve the tirat praotical aod siicoeasful 
alteinpt at ayateniatio draioage of wounds. The meth- 
oda of AroaeuB jjave remarkable remilts — indeed, it is 
really a fair antiaeptíc metbod and íb not far removed, 
, in ils generál principlea at least, from our modi 
of an aaeptic one. 

Wurlz (1596) lived in terror of what he believed to 
be tbe coDiarainatiDg influeuce of air upon wounds. So 
far did he oarry his fear of bis bugbear tbat he kept the 
dooř of lbe aick-roora tightly faatened while hechanged 
tbe dreasinga aa rapidly aa poar^ible. 

Near tbe end of the sixteenth century Yicary made 
uae of balaama and balaamio preparations for dreasingí' 
and witb escelFent reaalta. 

Tbe greateat and ohiefeat advancea made dnring tbe 
aisteentb uentury were tbe reaaaerlioD, in no uneerlain 
tonea, of tbe part played by Kature as the principál agent 
and healing power in the process of repair, the relin- 
quiNhioent of all idea ae to the power of tbe phyBÍoían 
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in making flesh oř tieBue. and the abandoument 
idea of "feeding" woanda. We notě, during 
period, the first recoromendaťíon to apply aDtiseptio 
BubetaoceB to wounds; tfaia was the resnlt of lbe obeer* 
vatioD of tbe pnocess attendent npon the UHe of suob 
agents, as in the oase of the batsam of Arcaetis wbich 
acquired great fame. It waa during thia ceuluiy tiiat 
the firat declaration of tbe infectioas nátuře of air, oř its 
conBťitueqt impuritiea or contaminations rather, waa 
made; also the firat crnde and Bomewbat groteaque at- 
temptlo exclnde air and ita infeotiona principlea fróm 
wouoda. We obéerve also, al tbia time, the firat at- 
■ tempt to drain wounda of tbe morbid prodiicta and ae- 
cretiona upou which pyogenie and patbogěnio 'luioro- 
organisřaa fiouriah, Suob methoda were, of courae, 
largely tbe reanlt of eitber uhance, abrewd observation 
or empiricism for ihere waa and could be no oorrect 
knowledge of tbe principlea involved in such practioea 
or in the attainment of aueb resulte — in ^other words, 
laoktng scientifio precision and devoid of acientifio arma- 
mentaria, ayateniatic observation a^d atudy was almoat 
an Dtter impoaaibility, henoe the only recourae waa em- 
pirioiHin and observation. Paracelaua, thongb correotly 
named Bombastua, rendered an inoalculable eervioe to 
medicine wben be ro eciitbingly denounoed slavish ad- 
herence to old and obaolete methoda of practiCe; be was 
among tbe tiral to aaaail, witb dauntfeaa intrepidity, the 
very teaubings of ArÍ8tol!e and otbers wboae opinions 
and doctrinea bad prevailed for úentaries — he was a 
revolationiel of a moat prononnced type. ThankB to 



of the ^^H 
ing this ^^H 
ntiaeptio ^^ 



him, many obaolete procedurea were aeDt hurtliog iuto 
the abyss uf chaos and oblivioii. 

/Magatas (iBI6) ia among the tirst whom we Dote in 
ihe dawn of lbe seventeenth cenlury. He thoroughly 
appreciated and insiated upoo tbe importance of rest in 
the treatment of wounds. He revived the dootrine of 
ihe evil offeeta of aír upon wounda; he olaimed that the 
air WSB fuil of miasms whicb aťfect tbe parta with whicb 
' tbey come in contact. This waa indieputably proven, 
he ihouglit, by the fact that a pnnctiired egg began to 
decay iromediately. ' HcDce, acting íd aocordanoe wíth 
bis beliefs, he seldom cbanged dressÍDga for fear of tbe 
contact of air and oonsequent infectiou of tbe woand/ 
, The discovery of the actual existence of micro-organ- 
iems may be said to háve been made by Antbony Vau 
Leenwenboek. In.l675 be obaerved, by tbe aid of a" 
single lens, multitudes of anímalculie swarming in a 
drop of stagnaijt and pulrid water whicb be bad, by 
obance, plaoed beneatb his glass. Tbis ie the very ňnU 
reoorded obsersation of suoh organiams and haa passed 
into bietory aa the incident of the diacovery of the mi- 
crobea. Thia aame astate old acientist, in 1663, diecov- 
ered amall, motite bodíes in the mnoua of tbe moath 
and gave clear and minuté desoriptiona of their a'ppear- 
ance and movements; he alao diacovered tbe existence 
of micro-organismR in tbe feces and in tbe tartar. of tbe 
teetb. From bis drawinga and remarkably clear de- 
eoriptiouB of the bodiea there is very little reaaon to 
doubt that be aaw wbat are known to modern bacteri- 
ology aa baoteria and vibriona. Wbile Leeuwenboek 
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discovered sucli bodies he had no idea of the important 
role whieh the reeult of his diseovery wae to play in the 
practice of medicíně in years to oome. Nevertheleas 
his diseovery U a most important one, layiog, aa it 
does, the liret substantial fouodation for tbe aubaequent 
diecovericH upon which the wbole of the modi^rn prao- 
tioe ie founded. 

Bobert Boyle, in 1616, made a most startling deol 
ratiou in hia "Esaay on the Pathological Part of the 
Phyaik," it was ae follows: 

"He that thorongbly nnderatands the nature of fer- 
mente and fernientation ahall probabiy be maob better 
able than be lhal ignorea tbem, to give a fair aocoant of 
divera dieeasea (as well fevers as othera), tehich wiUper- 
hapa he iiever properly understood viithout an insigkt in- 
to the doclrine of fermeiitations.'" (The italica are mine). 
When we conaider tbat Leeawenhoek had made hiB dis- 
eovery only a year previousiy and tbat no ideae of the 
oonneution between microorganiamg, fermentation and 
disease had, aa yet, been promulgated, thifl statement, 
ao plainly and ao unmiatakably couched, aeema to bor- 
der upon the raarveloualy prophetic. Certainly in the 
domain of aurgery, aa well aa that of generál medioine, 
Boyle'a surmise baa been more tban realiied. 

Richard Wiaeman (IS92) was a man of remarkably 
good views and practicee. In the coaptation of woands 
he adviaed tbe uae of no violence. He declared that the 
procesa of agglutination is the work of Nátuře alone; 
that, since the blood is the natural glue, tbe pbysioian 
muat také care tbat it is good and support the palienťa 
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streDgth. He mftde use oí Lurpentine and ooolíng and 
astringent totions aa dreseinge and apriokled powdere 
over large wounds. 

Sir John Colbatcli (1693) made aae oí an aqueoua ' 
Holution of flnlphorous acid; he recomineaded it aa fol- i 
lows: 

"It ia au excellent medicíně, being taken by way of 
preveDtion iii iufeotious seasone; and 1 tbink if any 
medicíně deservea tbat name tbia dotb deeorve to be 
called the true propbylaeticoB." 

His Novvm Lvmen Chirurt/icujn, wbicb appeared in ' 
1704, was a most remarkable treatiae — a uew Burgioal 
light, indeedl He desonbed a medioament whicb he 
ueed wbtch gave resiilts ťomparable only to the reeulta 
attained by the trae aseptio melhodd of the preaent 
time. Unfortiniately he kept ita compoaitiot) a secret 
and concealed bis method aleo, hence it bas become lost 
to the world aitboiigh the reliability aod accuracy of 
tbe results attained thereby are auíGoiently alteated to 
inanre tbeir truth; furtherniore, the graphic desoription 
wbioh he gives of the progreaa of his oaaea could not 
háve been imagtned, at tfaat time, by any one who had 
. not aeen and waa not practically farailiar with tbe facts. 
/ He describes with peuuliar acuuracy what we now call a 
typical aseplic courae; nor can there be aoy donbt tbat 
he was familiar with the fact of the vaaciilanzation of 
the blood ulol and ita replacement by new tiaaue, pre- 
oieely aa baa been deeci-ibed by LÍHterj. ihe modem 
"Fatber of AnlÍBeptic Surgery." In hie preface he as- 
íerta that the methods of former timea, and indeed of 



his very own, were far from tbe best. He furtbermore 
says, somewhat signifioantly, that: "The corruption of 
the DUtritive juičň'cannot %e perfcrmed wlthoui a sort 
offermebtatton and il íb Ihé fermeiiUlion parCiculaHy 
that, fretling.the Bbresv causes inflammaLión in wonnda 
and hy entering intathe btood apd dividiug its testure 
ca\iaeB sym]> to matic, fevera. which freqiiently prove bo 
fatal."' What marvel ůf a man bavě we bere! What a 
' pity that he aaw fit to retaia a seoret which would bavě 
caased hia name to' ring with praiBe through every age! 
The mediual profeseion completely ignored ihe teaoh- 
^ngs and resulte of Colbatch and iadeed, ultímately, al* 
moBt forgot them entirely^ so that hia bnlliant miod and 
bia brilliant work made abBolutely no impresBÍon upon 
the hÍBtory of medical progreea. 

He alao referred to tbe fact ihat in all wonndB the 
p^tient was put on a low diet and, more ofien tban oot, 
blood was taken from bim in large quantitien, thereby 
greatly weakeuing him; he protested vigorouBly agalnat 
Bach a polioy, bnt to no avail. 

ííeuďorfer tbinks that Colbatoh'8 powder mu»t háve 
been anuiioQJo salicylate, on account 0( the Bmell of 
rosee to wblch the latter refere. Its action is thiis de- 
scribed by its naer: "In all incised woandB, where my 
medicineB háve been soon enQugb iiged and do olber ap- 
plication, preceded, they are perfeotly cured in a few 
áaya toithout suppuration." He alao obaerved the-pi'0- 
cesa of granalatton and tbe organizatlon and tranafo.r- 
malion of the blood clot into new tisaue. 

tbe Beventeenth oentnry bnt little reál progren 
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was made by the medical professioD. The attempt at 
exclaeion of air fram wounda and the iusietance upon 
mechanical rest, which in themselveH were not new 
ideas, were the chief points proroulgated. True, we 
notě the discovery of micro-organisma by Leeuwenhoek, 
the remarkable declaration of Robert Boyle and the 
highly creditable achievements of Sir John Colbatch, 
all of which transpired in this oentury, but these were 
brilliant individaal exceptionB— not one made a lEutiag 
impresBion upon the medical progress of the time, in- 
deed they were hardly appreciated for more than a cen- , 
tury. With these exoeptions, the history of the seven- 
teenth century is almoBt a step in retrogressioD when i 
compared with the siiteenth centnry. 
ThÍ8 bringe ua down to the eighteenth oentury. 



III — HiSTOET. 



FbOU THK BbGINSING OF THB ElGHTHBHTH TO THB 
FlBST StS DBCADEB OF THK PBESBNT CeNTUBT. 



The eighteenth oentury is aomewhal remarkable for 
its dearth of illustríous names in the history of anti- 
sepsía, for very littte true progress bas been made at all 
in that period. 

Augustin Belloate (1700) reiterated the teachinga of 




Magatna, to vbom he allted himself. He ia^isted more 

particularly upon coaptation— even oE bony atructures. 

ParmaDUB (]706) made use of a lotion of hia own by 
virtue of which be ulaimed to be able lo "reeist putre- 
Taotion, prevent ill accidente and také away tbe paia 
and inflammatiou of a wound," Tbis he ušed in the 
Ireatment of all wounds, keeping tbe dressinga moiet- 
ened witb il conetantly and tbangÍDg lbem every two 
oř three daye. 

Anel (1T06) in the eanie year pablished hia metbod 
of evaouating abscesses by a prooeas of aepiration 
whioh left no open wound — eimilar in faot to the 
metbod of removing blood from tbe obeat wbioh was 
originated by Delaoroix in 15Í3. 

Boerhaave (1720), so well known in the history of 
tbe development of Uie science of cbemietry, claimed 
tbat the abeorption of pus cauaed iulernal absceasea; 
thia was a step in the directíon of the somewbat more 
modern pyemia. 

Col de Viiiara (1741) inaisted that dressinge should 
be frequently ehanged. in order to prevent putref aotion. 

Heister (IT53) made extenaive uae of balaama in 
order to remove :inything tbat might binder the natural 
proceasea, espeeially Buppuration — whioh he classed as 
such, In order to remove tbe prodncts of Boppnration, 
which he correctly deemed unwbolesome, he made uae 
of drainage by means of openin^ and counter-openÍDga. 

Bilguer (1764) was aocuatomed to fill all of lbe re- 
oeeseB of a wound with an antiaeptio substance and to 
lay over tbe wound a pieoe of lint whioh had been 
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dtpped in an antiseptic solutioa. He deoríed the almoet 

univeraal oastom of promÍBcnouB ampatatton vbioh he 
inveighed inercileaaly. Indeed, he claimed that ampu- 
tation might be almotit tolally dispenaed with and gave 
both facta and figures to upholď his teachinga. 

Dr. Pringle, in his Observaíions on Diseaaes of ti 
Army, publiehed in London in 1765, oalled the at- 
tention of the medical profeseion to the fact that dn- 
chona bark, whelher ušed in decootion oř in powder, 
poBsessed the power of preventing putrefaction of flesh 
for a time. The peouliar antiseptio qualitiea 
ohona and quinia háve been more receDtly inveatigated 
and oonfirmed by Mayer, Paviai, Hallier, Herbat, Polli, 
Binz and Bochefontaine. 

Percival Pott (1768) aealed wounds very effectually 
in caaes of compound fracture; bul, at the eame time, 
he inBÍ6led upon tbe maiiUeuanoe of proper drainage by 
means of openinge and counter openings. 

The valuable prezervative eSecte of Bulphurous auid, 
its gaeeous anhydride and its salta were known aa early 
aa the year 1771, _ 

MuUer (1773) made an atterapt to classify the minuté 
organiama whtcb bad been obgerved by otbera. AItbough 
Leeuwenhoeck 6rst obeerved micro-organiama in 1676 
it was nearly a ceutury before an attempt waa made to 
define the character of these organisms and to classify 
lbem. The knowledge oC the aubjeot poaeeaaed at this 
time waa of a most rudimentary and eiementary nátuře, 
hence Mnller'a work possesses uaught of interest aave 
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the fact tbat hie waa the firat defiDÍte attempt at sys* J 
tematio claBsificalion. 

Bet)jamÍD Bell (1764) made uae of drainage inv 
woumie, nsing leaden tubes for that purpoae. He ad-T 
vised the employment of aimple woand dresBiDg, andj 
alBO that all punctures of the ekin, eto., ahould be \ 
vular m character go as to prevent free accesa of air andH 
obJQOtionable matters to the wound. 

lu 1785, Lombard and Percy learoed that a certaial 
Aleatian phyBÍcian possessed an infallible remedy íoti 
wounds. ThÍ8 infaUible reraedy proved to be purel 
river water which was nsed with magie phrasea aod \a»% 
cantationa. Upon trial they found the water to posaesíj 
the eame efiicacicaa virtues even when ased without thftj 
magio phraaeB. 

John Honter (1792) taught that air waa barmleaa s 
far as its inflaence upon wonnda was concerned and thad 
inflammaiioa waa due to an inherent tendency OÍĚ 
wounda. He instituted researches on the healing offl 
wounds beneatb a ecab — theae reaearcheB were o£ n 
ímportance and interest. He also matntatned that the ' 
proceas of healing mast be left to Natare. 

Aagaet 6ottlieb Richter (1799) niade use of openinga 
and Gounter-openiuga for aíd in tbe removal of pas. 

And thuB the uentury uIoBee, wilhout one discovery 
of Ímportance, devoid even of one plauaible and im- 
portant tbeory. Down to the time of Prie8tley'9 dis- 
covery of oxygen, Anguai 1, 1774, the deleterions 
effeeta of air, with few exceptiona, were anppoaed to 
be due largely to temperature. Pare had dficUred it aa 
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bis belief that auah effeots were due to roiasms; othera 
looked upon the putrefaction of the diBoharges Cromihe 
wound as the Bource of the evil aud, as in the cases of 
Colbatch and Eilguer, succeeded somelimeB in prevent- 
ing aach putrefactiou. Mayow, in the latter part of the 
eeventeenth centiiry, declared that all fermentation waa 
dne to the "nitro aerial spirit" of ihe air — from his ao 
curate deBcriptiou thÍB "nitro- aerial spirit" was nothing 
more nor ^ee^ than onr modern oxygen. Benjamin Bell 
however, in the latter part of the eighleenth century, 
diaoarded all of these viewEi, holding that the trouble 
was oaused chiefly by "fiied air" (carbon di oxid). 
Thia view of Bel!'a, erroneous aa it waa, waa developed 
and .accepled by many, down until the very daya of 
modern antiseptio eurgery. 

The tírst uame of any intereat to altract our atteution 
in the inception of the present oentury ia that of Von 
Kern. He (1809) made the claim that ihe oniy esaen- 
tials in the treatmeut of wounds were cold water for tbe 
arrest of hemorrhage, warm water for dreaaing, some 
small pieces of liot, absolute mechanical rest and artifi- 
oial heat. So popular did these views hecome that they 
were adopted by Vod WaJther of Bonn, Frilze of 
Pragiie and by Lister bimaelf — indeed theee metbods 
of wound treatment conlinned in vogae in England^ 
until about thirty years ago. 

The anliseptio and preservative properties of ooal-tar 
were reeognized by Chaamette {1S15), by Guibourt 
(1833), by Sivět (1836), and by Bayard (1846). The 
famoas panaoea, tar-water, reoommended so bighiy and 



estravagantty bj tbe celebratéd Bishop Berkley bas 
become a matter of history, althoQgh as far as praotioal 
Dse ie concerned it §leep9 the eleep of eternal oblivion. 

Constant and intermittent irrigatíons of wounda wae 
recommended by many thronghout tbe prezent century 
bat bas been associated with the name of Langenbeck 
Binoe tbe year 1839. 

However, before the pToceisses of fermentation and 
pulrefaotion couid be tboroughly understood the micro- 
scope had to be ínvented and brought to somedegree of 
perfectioD. Leeuwenhoeok, iu 1680, found yeast to be 
a maas of globates but he had not the slightest con- 
ception of the fact tbat they were living OTganiania; 
this fact it remained fov Caignard de la Tour to elncŇ . 
dáte iu 1836, wbich was tbe first step toward tbe estab- j 
lishmeDt of the rudimentary teuetH of what was to de- 
velop inlo the germ tbeory of disease. In tbe year 1 
183tl Caignard de la Tour determined tbat tbe yeaat J 
plaot (Torala cerevisise oř aacoharomyces cereviaiee)^'! 
waa a microsoopio vegetable cell whiob, through in- 
crease in tbe number of cells, broke up engar ínto 
alcohol and carbon di oxid, Witb the death of tbe 
yeaat cell oř when, throagb any cause, it oould increase 
DO longer fermentation ceaaed. 

. In this samo year Schulze proved tbat putrefaotion 
was not due to oiygen. Gny Luasac had held tbat 
putrefaction did not také pláce íd hermetioally aealed 
vessela because the oxygen was exoladed therefrom. 
Tbia objection Franz Schulze met by admitting air 
wMcb had been drawn throngh strong aulpharic aoid to 
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boiled patreecible liqDida; in which CEiee patrefaotion 
did not snpervene/thu9coufiitit]gGay-LuBBao'B doctríne 
otterly. TLis waa confirmed by Scbwann (1839), Ure 
(1840) and HelmhoUz (1843). 

Id tbe samé year in whioh Caignard de !a Tour made 
bifl disoovery and Sohulze confuted GayLus8ao'8 doc- 
tríne, Donne (1838) notioed micro-organiams in pas and 
also in chancrouB pU8 — tbe latter different from tbe 
former and cansing ita viruliínoe. In lbe following year 
Beaupertbaia and Adet de Roaeville noticed tbe latter 
organieme and deolared them to be tbe oause uf putre- 
faction, in tbe nezt year (1838). 

1 Sdhwann of Berlin pnblished tbe results of a 
remarkable seriea of eiperiments in tbe pbsnomena of 
patrefaetion, proving tbem due to organismB and not to 
tbe oxygen of the air. His experiments proved Ibat 
meat and otber albamenoidB beoame deoomposed by the 
'' gerniB reaident in tbe atmoapbere; he ciearly estab- 

liehed tbe connectiou betweeu patrefaotion and micro- 
flcopic life, but ibirty years elapBed before Lieter bx- 

Ltended to wounds and living flesh tbe reBults of lbe 
reBearcbea of Sobwanu upon dead flesb and animal in- 
fuBÍona./ Prior to Lister himaelf tbe possibiliiy of Bome 
eueb eztenBÍon of tbe principlea bad occnrred to other 
minda, such aa Beauperthuia and Adet de RoBeville. 
Penetrative, thougbtfnl minds bad appreoiated tbe fact 
that the germs whioh could cause putrefaution of meat 
and dead fleab migbt alao act with fatal eSect upon the 
living fleeh in tbe hoapital oř aiok room. Although the 
views of Caignard de la Tour, Scbwann and Sobalze 
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were tented and conBrmed by many learaed ÍDTeBti- 
gators, eucli as Ure and Helmholtz, they did not receive 
the attentioD dne thetn, they oblaintíd do generál recog- 
nitioD bul remained the property of a few skilled ez- 
perioienters, It wan admitted that the fermentatiou of 
eugar was due lo Ihe toriilse but it was not admitted 
that putrefactioD waa duo to predeely aoalogous agen- 
cies, yet the two processea present more tban merely 
Btriking paralleh. 

In t841 Dujardio, who had devoted considerable ať 
tention to the eubject, olassed bacteria among tbe infu- 
aoria. In 1643 Helmboltz oonfirmed the doctrineB of 
Schwann and Scbulze. 

In 1B49 Pollender declared that he bad obaerved 
orgauÍHmB iu the blood of animalH that had died of 
splenio fever (anlbrax). 

In 1850 two distingaished French observere, M. 
Davainne and M. Rayer, noliced small organismo like 
transparent rods in the blood of animals dying with 
splenic fever. They, at that time, however, attached 
no especial importanoe to the diaeovery of thia faot. 
Eleven years tater Paste ur pabliahed bis masterly 
memoir on tbe fermontation of bntyric aoid and de- 
euribed the organism wbich provoked and caused aneb 
fermentation; after reading tbis memoir Davainne oame 
to the conclusion that splenio fever might also be 
cauBed by a fermentation oř putrefaotion aet up and 
provoked by the germs whicb he and Rayer bad ob- 
aerved in 1850. Tbia idea has been placed beyond tbe 
pale of a peradventnre by subsequent reHoarchea, 




Up to the year 1860 the ezisteaoe ní micro-organisms 
had been conGrmed by the iDvestigations of many 
BoientUtH, but the sporea oř germinal elemente of the 
miorobean cella were firat observed by Perty in 1853 
and by Robin in 1853. 

In the year 1854 a. very simple but important dia- 
oovery was made by Sohroeder and Von Duech; tbia 
was the discovery 6f the fact that a plug of cotton wool 
oř raw cotton placed in the mauth of test tnbea would 
preaerve even natrient media contained therein from 
infeotion and consequent putrefaotion. Simple as this 
diacovery waa, it baa been of great service in prautioal 
and laboratory work in baoteriology. 

In 1856 Panům demonatrated that ínáammation of 
Ihe iuleetinal tract of animala poiaoned by decompoaing 
matter waa due to a cbemical enbatance which was not 
destroyed by beat, This waa probably one of the firat 
obaervations of any value made as to the detrimental 
action of the prodncta of germ excrementition oř elabo- 
ration. Somewhat Uter Suhmiedeberg and Bergmann 
isolated from fecal matter a cryatalline subalace whicb 
they called aepain. They determined that wben this 
Hubetance waa introduced into bodiea it cauaed eymp- 
torna which were peculiarly analogous to thoae of the 
conditiou known aa aepticemia. Aa intereating and im- 
portant aa were iheae observationa of Panům, Schmiede- 
berg and Bergmann they were practically devoid of any 
inflaence whatever upon ourrent medical practioe. 

In the period from 1857 to 1S61 Folii of Milan made 
extensive obaervationa upon tbe power of aulpharoua 
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acid and the Balphitea in arrestiDg fermentřitive and 
putrefactive proeeaees. Aa a result of his nunieronB 
ejcperiments and ob Re rváti o na be initiated and formu- 
lated a pian for their u§e and admiDÍBtration in certain 
diseaees whioh be ihouglit caused by such oonditions, 
tbat i», in zymotic diseasee. In this eame period 
Calvert bad démon strated tbat oarbolic or pbenio aoid, 
wbicb waa alwayB preaent in coaťiar, waB a powerfal 
dÍBÍnfeclant and tbat it bad been nsed in Manobester in 
1857 for tht preservation of dead bodies. 

In 1859 M.Dav^inne attempted a new claBBtfication of 
miuro-organisms, placing tbem ín the vegetable kingdom. 

In 1S60 PaRtenr demonatrated tbat a temperatare of 
nO°-112''C. (tbe boiling point of water being lOO^C.) 
was BoScient to completely eterilize. Iq tbe next year 
(1861) be publisbed his memoir npon butyric fermenta- 
tion and tbe organisin provokirg it — it waa this essay 
tbat oonvÍDced Davainne (1863) tbat tbe organisrnB 
wbicb, in 1850, he and Rayer had observed in tbe 
blood of animala infected witb uplenio fever (autbras) 
were tbe cause of the disease and be so announcedbis 
belief. 

Since the time of tbe diacovery of tbe yeaat ptant by 
Caignard de la Tour tbe qnestion oE tbe origiu of such 
organisme bad been one wbicb bad given rise to conti- 
nuous discuBBion and investígation on the part of a few. 



In 1862 Paeteur pnblisbed a memoi 
Chimie wbicb marked the inaugurali 
to tbe continuation of the inveatigati 



tbe Annales tle 
of a new epoch; 
one therein first set 



fortb be bae devoted tbe wbole of the remainder of bis 
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life. His BolatioDS of tbe seoreti of vinous, aee- 
ttc and butjric fermentalioiiit aniooked tbe aecrete ol 
putrefactive fermentation — & diacovery wlioae inesti' 
mable value we nan only duly appreciate when v 
HÍder the woes wbioh these wafted particles of 
Bcopie life bavě uaiised in ages both liislonc and pre- 
historie. Compared with this record the mortalities oí 
the worlďs battlefields pale into inHÍgnifioanúe itself. 

In thi§ Bame year (IB69) Dr. WiHiam Budd drew iip 
a Beriea of suggPstionH for tbe iiivuBtigation of epidemie 
and epiaoolic dÍHeaBea. To Ibis he adds; "What we 
moBt want to know in regard to thiB whole group of 
diBeasea is where, and how, the specific poisona whicb 
cauBe them fy>'eed fi.x\<\ muUiply.'" Tliere cannot be the 
sligbleBt doubt, after peruBal of this psBBage, that Dr, 
Badd had what niigbt be considered — even at this day 
— a good niadern coneeptíon of the aubject, for hia 

iminoua wordB are in no Benae ambiguoua. 

In the neit year (1863) Lemalre, stimulated by Cal- 
verťs inveBligatiouH into the antiseptič properties of 
oarbolic aoid and by numerouB Bimilar factH which had 
been laid before the Committae of the French Aoademy 
atndied lbe subject diligently. The reniilta be embodied 
]ÍB memoir "De ]'aoide pbenique," piibliebed in 1863. 
In thid essay he recognined the germ theory ofdiBeaBe 

8 the-aotual basis of antiseptic aurgery and was one of 
the tiret to recognise \l* extenaive aae in the treatment 
of wounda. He eitended the already exinting belief in 
the preBervative propertíea of oarbolic aeid and eoal tar 

—for the EgyptiaDM themaelTes ORed pyroligneouH aoid 



oreoHote »nd analogoun oompoQDdH for thene verj pnr- 
poaee in the preparation of their mumtniex. 

Tbe^e, tbe iirst eix dec&des of tfae preBent centnry, 
mark an important era iu the development and growth 
of the belief and practioe whJch was to pervade tbe 
latter deuadefl of the ceDtury, mach to ite enlighteDmeiit 
and much to the value of the scienoe of medioine whoec 
prophylaotic functions at least are thereby greatly 
widened. Among the many men of notě in ti''' period, 
amoDg eveu 80 many worthy investigalorR Pasteur, a« 
yet, Standa head and ahouldcr above them all. Althongh 
the views of de la Tour, of fíchwann and of Sohulze 
were confirmed byeeveral tniHtworthy investigators yet 
they made no markiid impresaion, remainiug the 
property 8ole!y of a few skilled investigatora. It wan 
Paateur who flrat concluBÍvely convinced the Bcientitic 
world. Becaase of hía preeision and aocuraoy hia ex- 
perinients remain, even to day, nnímpu^ned and above 
reproach. Pa^iteufa observations firat renulted in facts 
of Talue^eapeeially front a aurgioal and m^dioal atand 
point. The practieal application haa saved the vine- 
yarda of France from the dreaded depredationa of phyl- 
loxera and haa prevented and eradicated many parasitic 
diaeaaeB of botb plant and animal life. Bat moat of all 
they enabled Lister to forraulate his immortal syetem 
of antiaeptic aiirgery whioh haa aaved many uaefiil 
livea. He firat claimed that the processes of fermenta- 
tion, deoompoailLon, nuppuraiion and the occurrence of 
contagions diaeaaea were all due to the preaenoe of 
nlioro-oťganiamel — which prinoiple fae called contaffittm 
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He alBO claimed that the prooessee which 
were due to the aooesB, proliferalion and multipliúation 
of germa might be prevented by geonring n 
aucb germs. 

He wae not the firal Dor was be the only oda to ob- 
serve the facte embodied in his (.ontagium animatum oř 
infeutioD by an orgauism, for the belief in its rniliment- 
ary statě can be traced baok to the year 1700 when the 
question waa warmly discueHed under tbe subjeot of 
apODtaneous generatioD. Nevertheless hia work, his in- 
veetigatioDa, his diacoveries prepared and pavěd tbe 
way for the deductiona of Lister wbo himself acknowl- 
edgea hísindebtedoesH to Paatear and hiu reNearches. 

In ]8tí4 Spenoer Wells, before ihe Britieh Medical 
AeeociatiOD, pointed out the fact that the re cent experi- 
mente of FaHtenr had "all a very important bearing 
upon the devulopment of puriilent inďammation and the 
whole clauB of dieeaeeH moet fatal in hospitalii aud otber 
overerowded placea." He sald further: ''Their in- 
fluence (germs) on the propagation of epidemie and 
oontagious diseaBes has yet to be made oul." Strange 
to eay, though he recognized andadmitted iheeffeotand 
power of tbe organiama, he introduced tio ayatematio 
method of combating them oř of eliminating tbeir in- 
jurioue effecta aod yet in hia own particiilar and peouliar 
Bphere of practice has antÍBeptío surgery been raosl oon- 
BpiououB and oomplete in its triumph. 

Aa we obaerve, the time is now ripe, medioal theory 
and praotioe íb ready to reoeive ihe tritlha of a new and 
doughty ohampiou wHoBe work prior to tbio time 



woulii doubtlesB liave falleo upon sterile and uufruítfot 
eoil. The time has oome when the eSorts are to b 
uryetalliited, or tfae blosaom to merge inlo tbe tangiblA 
fruit. Only at thie pariicular time would his advend 
háve been BUUcesBfnl and at the precise moment of th^ 
need of his trenuhant blade Jo^e|>h Ijieler »le\>s inlo Ihm 
soientifio aréna. 



IV. — HlSTOKY, 

KNT OF LlSTKE Tu TUK pKKSBNT 



In Ihe fullneHe of time appeared the man for whoM 
coming the fatea aeemed to bavě uoDspired togelhec^ 
Neitfaer too latě nor too early did he appear, biit wheď 
Buientific dÍBCoverieB had prepared the way and bad mad«| 
the mindH of men ready to receive and profit by ihe ob- 
servationa which he had made and tbeuonuluaioDB whioh , 
he had drawn from bia observationB. Tbat the Beed fell I 
on good Boil and flouriabed tbe Bplendid acbievemeiita oíM 
modern medioine, Burgery and obalelrioa fully atteutf 
What medical soienoe would háve been without tbe^ 
grand generál i zattons and their eubaequent reBults id 
Nbown by the condition íq tbe era immediately precec 
ing ibeir enuticiation and deuiouetralion. To-day Ihfl 



37 

germ tbeory of dieeaBe itj tbe very foundalioD u|>oii 
wfaioh the mikgniticent Buperetrnoture of modem medi- 
oine restB — ay, we might aimost say that it is at once 
the foandatioD and the slruoture. 

In the LoDdon Lancet of Jiily 3", 1807, appeared an 
artiule by Dr. Joeeph Lister entilled "A new method of 
treatment of Heťnia in the preaeDce of AtmOBpheric 
Air." Thia was the first step taken by him io tbe direc- 
'tion which waa lo ultimately yield him so mauyboDorH, 
80 many laurels, so many brilliant reaulta ia the Baving 
of human life in its baltle wilh dÍBease. Uere waa tbe 
germ of tbe acorri which was to apriog into auch a 
migbty oak, bearing healtng in ila leavea. In September 
of the aame year another article by Lister appeared in 
the Laficet tsntilled "On the antiaeptio prineiple in the 
practice of Surgery." Thia raarks the dáte of the birth 
of tbe true antiBeptic era — indeed it íb tbe tirat use of 
tbe term antieepUc, being uaed in the senee of oppoaed 
to putrefactiou. LÍBter'a viewB in regard to the easen- 
tiala of antiBeptic wonnd treatment at thiB etage in tbe 
development of tbe practice may beat be imparted in 
hÍB own words: 
\\ "DeoompoaitionB in a wonnd and affectiona of wounda 
dne to deoompoettion, are Intimately conneoted wilh 
micro- organ iaraa coming from withoul. 

Tbe woiind treatment and dreBaing Bbould prevenl tbe 
aooeaaof miuro organiams, and, when these haveeuterod 
nolwitbBtandin^ every care, they shouid kill them or- 
render tbem incapable of tiarm. 

Tbe dreaBJng and the HubHtancea imed for kiUiu.i4 ^}&f 
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miarO'OrgaDÍBmB ebouid not irritate the wouad at all, oř, 
at best, very little " '1 \ 

Li§ter'a By§tem of treatment oonBisted easeutially in 
the exoliieion of sucli mioro-organi^iuH as migbt poesibly. 
by their preeeDC« induce ferme-Dtative chaDgesj or if, in 
(tpite of such precautions, §uch háve gained accees, lo 
remove, or destroy them or at least render thera innoca- 
0U8. Such enda, he eaid, were to be attaiced by ihe uee 
of certain germioidal Hubalances. In tbia way pyemia, 
septicemta and eryaipelaB, ouce tbe Bcourges of eargical 
boapitala háve, within a short period, become diseageB of 
rarer oocurrpnce than formerjy. His favorite antÍBeptio 
was oarbolic acid diesolved íd varíous meastrua or im> 
preguated íd gauze, coUon wool oř other eurgical dreBB- 
ingB. He claimed that if the treatraent waa thoroughly 
carried out the result would be no pain , no f ever, no pna, 
no baoteria, no putrid smell, no septic infection and 
progreBBUDLDterrupted by any septiu procesa. Hia olaimg 
in thia reapect aeem to be almosl fuJly borne out by the 
resulla achieved, for many operations are now safely 
and fearleaaly performed which were formerly very for- 
midable and fraught with conuiderable danger; suoh 
were the operaLíont) upon jointti, bones, the peritoneam 
and other seroua niembraims. Then too in many cases 
where amputation was fortuerly and oorreotiy (under the 
oiroam Blance a) deetned abaolutely neoessary the limb 
hap beensavei b; the uiie of antiseptiu methoda; before 
the introduction of autiHeptic methodB the niorlalily fol- 
lowtfig nisjor operations was very bigh — in the period of 
;SflJ-Jfl66BlatÍ8tÍOB pláce it at forty-five percent (45%). 



In ihe period immediately following tbe inirodnclion of 
tbe antÍHeptic method (still íd ita infaocy, Btill crude and 
nndeveloped) tbe rate dropped marveloualy to the low 
figuře of fifteen per cent (159&)— ^which měant lhát 
thirty more liveH out of every hundred were saved by 
th'ia method that woiild háve been saorifioed by the ose - 
of the melhods in vogue in aurgery before the introduo- . 
tion of the antiaeptio method In the period of 1871- 
1877, after Lister had somewhat modified his method, 
the ralB dropped to twelve per cent (13%)! Thia was 
one of the greateat triiimpbs which modem medicíně 
haaeTer witneftiied, — indeed ita effect sbould not for a 
moment be nudereetimated. Yolkmann, the renowned 
aurgeon of Halle, was about to cloně hia warda on ac- 
ooQiit of lbe prevalence and virulence of pyemia and 
aeptioemia; as a last resort he tried the methods of Liater 
aad in tbe next five years the lotal mortality dírf not ex- 
ceed siatper cent (6%)! 

That eurgical "dirt" waa fatal to succeBs if not life 
itiielf in Burglcal operations had been noticed long be- 
fore Líster'8 time, biit few know the reaaon why. It 
was at thia point tbat Liater uprang full panoplied into 
tbe soientifio aréna, coming forward wilh a theory oř a 
íioientifio principle rather, wbioh rendered ít all very 
plain and rational. Thia surgical "dirt" tben waa fatal 
or infeotioua not becauae it waa "dirt" bat beoauae it con- 
lained, aa Schwann first proved, livicg germa which 
were ihemaelvea tbe direct causea of putrefaclion and 
decompositioo. In the year 183T Schwann clearly dem- 
oDfltrated and eatablifhpd the conneotion hetweftts. '^'ate*^ 



faotioQ antl microsoopic lífe, tliat one followed. from the j 
other, that they were coíncittent and ooexistent. 
thirty years elapsed before Lieter extended t& wouTidft>l 
aod liviiig fleah thc reeuliti of t)ie researchea of Schwanol 
uponf^ďflettb aucl atiinial infiiHioDS. Prior to Listerl 
himeelf the posaibility of Home ^iiuh extension of prio-l 
ciplea bad oocurred to otherH — indeed Hiteler bad t 
linetlysaid tw«nty-tíve yeavB before "no gerra, no pna.'' 
Lister discovered no greal euientitio fact, yet he HM 
tban any one man crealed antiseptiu medioitie. To h 
pre-eminently belongs the honor and glory of eztendii^ 
the generalization of Snhwann from dead to living n 
ter; but by this apparently ninip1e step he at once re-'! 
volutioniaed the wbole art and praotice of surgery- — i 
deed, now it became in triitb a sdeiiue. It was he tc 
whotirat formiilated a syeternatic method by means < 
whioh to fight thsKe raicroscopio onemies of life an4 
health. But his reeearubes dealt witb and applied t 
deoumpoaition and ptiirefaction and conditionH d^peo-^ 
dent upon them. ít reniained for Eoch to fnrther e 
tend the generál izaiion 8, it remained for Kocb to dfa-^ 
cover the ezisteDoe of apeuitic patbogeniu germa, that] 
eaeh one of the iufeetious oř zymotic diseasee wasl 
uauaed by ite owd and peuutiar germ. It waa suffioient I 
glory for Lieter to háve laid the foundation and he was I 
magnanimoua enoiigh to auknowledge the aid wbieb he I 
badreofived from Pasteur in this great work{8ee 
siír ío 5iere— Pasteur, page 43)— indeed he eipreasly I 
thanks Pasteur for havíng given to him the only 
oip]o which could háve conducted the antiaeptio ayBtm 




ot trealmeDt lo a succesaful IsBUe. To these tbree — Li.ster, 
Pasteur and Kooh — lbe foundera of the Iriamphs of 
modem tnedioine, be all tbe glory. 

In the year 1870 Liater preseoted to the medioal 
world his metbod of eurgical dresHÍo^; thU U now dis- 
(larded even by himaelf, but the principlee upoD wbioh 
il wae baaed remaiD true to this day. 

In tbe year 1373 Obermeier annouDced his- diacovery 
of the Mpecifio germ of relapsÍDg fever. Thie the dis- 
ooverer natned, after himself, the "Spiroobete Ober- 

In 1876 Cobu and Koch devoted oonsiderable time lo 
3D inveetigatioD of aporee — lbe pecaliar reproduotive 
bodiee of some forma of germ life. Unlil tbia time 
comparatively little attention bad been paid to them, 
tbrough ignoraoce of their importance. 

Id the nexl year Kooh aDDounoed bia diaoovery of tbe 
faot tbat the terrible diaease anthrax was dae to a peču 
Her and speoifio germ whiob be had euuceeded in isolat- 
ing. Id tbia aame year Weigert introduced bia metbod 
of staiaing germs io order to make them plainly viaible 
ÍD the microaeopie Seld and tbiis to faoilitate observa- 
tioD of their habite, peouliaritiee, etc. 

In the year 1873 Koch, who waa beooming exueeding- 
ly prominent in the field of baoteiiologyi publiehed his 
important work od traumatic infeutiouR diseaaea, 

In the neit year Hanaen aonounoed his diaoovery of 
the epeoifíe bacillua of leprouB luberolea. In the aame 
year Neiaper diacovered the gonotocous, aappofled to be 
lbe apecific oaiise of gonorrliea. 



In 1880 Laveran Bucuesef Díly démon a tmi ed the rel&- 
tion of the "plasmodium mEilarÍEe" to the etiology of 
malarial dUease. In this sams year Ebertb and Koch 
niade their diacoveriea of the apeuitic gerni which caueed 
typhoid fever. Slernberg and Paateur also made 
portant researches into the nature and origin of pnei 
monia and diacovered itH diploooccus. But thi 
importani work and disoovery of tbe year was Kooh'» 
anooun cement of bia experimeotB and belief in tbe effi-< 
oaoy of protective inooulations of aUenuated culturea ol 
gerniH. Than be pointa a way for tbe medioine of tbs' 
foture. ludeed tbe importaot work of tbe past few 
yeara bas been mainly in tbia direction— ita legitimEite' 
ouloome wa8 the tuberculiu of Koch, lbe anti-uhoIeriĎi 
of Klebe, eto. 

In tbe iitínl y^ar Koub called atteotiOD to what he ooaJ 
sidered tbe greater poteucy of merouric obloride aa al 
anUseptiu; ibis be recommerided in tbe strength of I:!, 
000. In tbe samé year be niade iniportant reaearcheB oi 
the reeislive powers of anthrax uporea to heat. He alHO>] 
iiitroduoed the use of uolid uulture media and tbe plat 
method for piire cuUureH. 

In 1882 Subulz and Lofiler aDnouDued their disoovei 
of lbe baálIUH of gUaders and Paateur isHued bis first 
communioatioD ou tbe subieut of rabiea — a fie)d of work 
in which he bas so justly beoome faraous, But the 
greatest work of all waa to oome in the demonstralion 
of the cause of tu'.erculosÍH. Tbis wau acoompliabed by 
Kubert Koch. In the month of Marob, 1883, be read a 
páper on lbe subjeut before the Berlin OoDgresa; 
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complete and tboroiij^h waa-hU work and ao convinoínfr 
were his coBcluniona and proofa that no one left thal 
liall unoonvinoed that the true cause of that dread dia- 
t>ase whioh carriea off more than war and famine coni' 
bined had at last been disco.vered. This did not aeoeS' 
Karily mean ilH ciire, biit it was a vast stride in that 
direotion. And Ihis work he achieved in the face 
what were thonglit to be insnrmountable obstactes. 

In lbe next jear tbe Britiíib Government^ reeognizing 
tbe service whiob Ltater had rendered humanity, 
knighted him, hestowíng upctn him the title of Baronet. 

In 1884 GaťEky made importaut researches upon the 
bacillus of typhoid fever. In this samé year Nicolaier 
discovered the bauillus of tetanus, Lofller the baoillns of 
diphtheria and Kooh the cholera spirillum or "oomma 
baoillus." In the next half-dozen yeara co m párati vely 
little was acoomplished. 

In 1890 Baumgarten made a new olasBÍfioation of 
micro-organisma. 

In 1892 Pfeiffer and Canon independeatlj disoovered 
tbe apeoifio germ of intluenza, tbe bacillaa influenzn. 

In 1893 Sir. Toseph Li^ler, after twenty yeare of ei- 
periment and research renewed his allegiance to carbolio 
acid as the antiseplio par excellence. He announced 
that oarbolic aoid ia not onty a more efficient germioide 
iban uorroaive sablimate (that is, mercnríu ohloride 
whioh had previously been the favorite antiseptio, des- 
pite its poisonoQB nature in even oomparatively small 
amounU) but tbatit ta much more effioient in oleansing 
the skin, Also tbat it bas a powerful affinity for the 




epidermiw, penelratiog daeply into itu Hubetanoe and 
ingling with fatty matters in any proportion. Whereas 
úorroBive aublimate catrnot penetrate greasy Bubatancea 
in the aligbteat degree, henoe wfaen ueed it reqnirea 
elaboráte preparation of tbe field of operatton in the 
way of scrabbiiig and cleansing tbe akiu. In acoordanoe 
with tbeae the lateat ouncluaioDs of tbe pioneer in the 
field of antiaeptic surgery, American enterpise baa met 
the emergenoy by pulting into lbe siirgeon'« armentarinm 
a new antiaeptic compoaed of carbolii; acid and boracic 
aoid; thia product has beeu very fittingly named Senn- 
ine after one who has doně ao much for American aor 
gery. 

Ae Dr. Pepper recently eaid in bia presideotial ad- 
dress to tbe Pan-American Medioal Congreas: "Kvery 
one now knowa, or ought to know, tbat diaeaae ia dae in 
& vast majoiity of inatancea to micro-organiama whiob 
live, flourish and die aubject to certain and peunlíar 
lawa." ,So tbat it almoat aeema like foliy in tbeae clos- 
ing yeara of tbe nineteenth century to InaJet upon the 
Iruth of the germ tbeory of diaeaae; it ia a pari of tbe 
hiatory of tbe medical progreaa of the century and there 
are, indeed, none ao blind as thoae who will not aee. 

Keaearcb has undoubtedly eatabliabed and démon- 
fitrated a diatinct and direot relation between oertain 
forma of infectioua diseaaea and tbeir apecifio mioro- 
organiama. AU autboriiiea and inveatigatorsagree tbat, 
wbetber these organÍHma are tbe virtiial cauaes or bnt 
concomitants, tbe proceasea and pbenomena attendant 
upon tbeir invaaion, development and deoay within the 




tiseuen give rise to ihe eiaboratioD of Bubstanoes aa 
deadly aa the moat toxic of drngs. These substanoes, 
ualled plomainea, leuaomaineB, eto., are chiefly tbe re* 
suit of tbe prooeeBea of excreraeatition and elimmatiou 
which are naturally coincident with tbe life biatory of 
tbe germ and unleaa neutralized, destroyed oř eliminated 
in some manner are as falal to life or bealth as tbe most 
powerfal of toxic agenta. It ie now definitely known 
that the alarrning symptoma of many of tbe infeotious 
diseaees are due more to the presence of these produots 
ratber tban to tbe presence of the germ^er se. As in 
tetanus, tbe germ may be localized in its action but its 
excrementitious prodncte, may be absorbed and carried 
througb the avenuea of tbe vessels to all parts of tbe 
systém and tbaa from many pointa of attack oompletely 
overwbelm it. 

Bnt tbe presence of germa is not necessarily deatruo- 
tive to the life of the bnmati organism. In bealth the 
pathogenic germ doea not iind suatenance and can not 
thrive in tbe normál and healtby secretions of the body 
and wben suoh germs invade the systém tbey are des- 
troyed by certain of tbe white blood corpuscles by 
means of the prooeaa of pbagocytoais, But wben the 
organism becomes debilitated and disordered the omni- 
preaent germa find sustenance in its depraved secretions 
and thrive and raultiply tbere until they eompletely 
overwbelm and deatroy it, When bealth, tbe great 
uiiivereal antiseptiu, is impaired in its virtaes 
Naiure muat of neoessily lean and depend upon Art. 
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The time has long past when the dootrine of the i 
micro-organic origin of disease and iofection wa.s forced j 
to oontest ita islaima to recognítion and aeceptance. It I 
fltands today ín the position of a demoDstrated and ' 
gflnerallf acoepted fact. Indeed the pnrely deduotive • 
argument advanced ns to the cauaatioD of infectious dis- 
eases by living organiama haa been ataunohly aupported 
daring the past twenly-five years by a masa of reliable 
obaervationa and experimenlB whicb render the dootrine^ 
no looger an hypotheais, oř a tbeory, bal a clearly de- 
monatrated and eetablisbed faot. Upon auoh a atrong 
fooDdatioD of faot the argument by analogy poaaeaaea 
added force in support of tbe micro-organic origin of 
ibose infectiona dÍBeaaea in which the apecific organiams 
háve not as yet beeo either dÍBCovered oř iaolated. The 
proof becomes complete and abaolute when three oon- 
ditiona are fulfilled; these are firat, the demonatratioo 
of the constant presence of a speciál oř speeifio germ Ín ' 
aaaociatioD with the leaions and aymptoma of the dis- 
ease; second, the iaolation and oultivation of thia specific 
OTganiam by meana of a series of pure oaltures; third, 
the prodaction oř generation of the diaeaee in an ořgan- 
ism free from it by meana of the inooulation of the 
organiam ao isolated. The presence of all three oondi- 
tiona Í8 snffioient proof, indeed most oouvinoiDg proof. 
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řiTot only has the mioro-orgsnic origin oí putrefaotion 
and fermentation been settled beyood any poBBlble 
sbadow of doubt but the samé principlea háve been 
more widelj applied in their relations to ihe oanse of 
diaeaae iii generál. For thÍH generalization and esten- 
bíod of princLpIes we are indebted to the illuatrioiiB 
Koch. To Sohwann we are indebted for the demonstra- 
lion of the dependence of piitreraotion in dead ňesh up- 
on mioro organixma; to Pauteur and to Lialur for Uie 
extenaion of theae principlee lo lioing tletth; bul to Koch 
for the esteneion of the principle to the speuitio cauees 
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AU living oells, wb ether of animal or vegetable 
origin, wbile in the oouditiona of active growtb and de- 
velopment appropriale for their nutrition, by proceasea 
of Beleotiou it may be, certain deairable elemente from 
among those whiob uonstitute the food with which ihey 
are eupplied. At the aame time Ihey altio exorete vari- 
ous substanceít wbich, in aome caaeH at leaat, it may be 
their speciál and peculiar funotion ty produce. In the 
oase of membera of tbe higber ordera of the animal and 
vegetable kingdoma these functiouH of aeoretion and ex- 
oretion may be delegated to apecial cells whose peoaliar 
function may be tbe elimination of substances injarioua 
to the eoonomy or to the tteoretíon of aubstanoeii neoeij* 
Bary ItH exístenoe. For esample, among lbe bigber ani- 
male we háve the Bpeoíal funution of tbe excretion of 
urea delegated to the epitheliaL atruutiire of tbe kidneya, 



while to the 
gaBtric glandi 



membráně of the stomaeb with itB 
delegaLed the funuliona of gaHlric 



weoretion ko neoessary to the materiál eiisleuce of the 
organism. The fnoctioDB of which these are a íype may 
be found ín a. ttimpler and possibly more modified de- 
gree Ín eveD the lower members of bolh kiogdomB, atl 
of which functione Beem to serve, eitlier direetly or in- 
direetly, the promotion and prcHervaiion of lbe heallh 
of the organism. Kven tlie deadly ptomaines, bo preju- 
dicia! to the health and life of the nnwiUiTig hoBl of the 
pathogenic bauteria, aubBerve the intereat of the germ 
by paralyzing the vitality and reeiative power of the •> 
organiam upon which, and at the expense of whioh, it i, 
ihrives. 

It waa generally believed, until quite retently, thal 
air and ite oontained oxygen were abaolutely neoeeaary 
to all forma of animal life. The life of a more oř leaa 
complex organism ia neoessarily the aum total of the 
livea of ita varíoua component parts whiob are, ia the 
main, animal oelle. Gauiier baa aucceaafully proven' 
that at leaet onefiftb of tfaeae are anaerohiu; that ia, the 
generation of the vilal force ia not in tbese apeolal 
forms dependent upon the presence of air, But wbether 
dependent oř not all cella excrete cetain products whioh 
must of neceasity be expelled from the organiam or else 
ita vitality must succumb. Were the carbon di-oxid, 
the urea, tiie water or even the heat generated in the 
vital proueeseB of the humao organism allowed to accu- 
malate either one could and woiiM eventaally deatroy 
the very vitality which brought it into existence. 

Indeed the producta of vital activity on the part of 
ihe germ or cell aru excnediugly numerons and varied. ; 
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A coDsiderable niiraber of apucíee poBsesa the peoDliar 
power of formiof; certain pigmente of varioua ehadea 
and Dolors whicb may rua the whole chromatic gamul 
of tbe Bolar spectrura from íhn violet on the one aide to 
ihe red on the other. Thia fa<3t is made use of in tbe 
claaaificatioD and uomtínclature of certain micro- 
organiemH. Again, certain apeciea háve the power, 
when plaued in a calture medium of gelatin, of 
liquefying tbe gelatine in their immediate vicini- 
ty; while others may Ihrive and multiply abundautly in 
the Bame medium wlthout the produotion of šach 
phenomena. Indeed thia fact, ae waa lirst ehown by 
Koch, ia an important one in the differejitiatíon of many 
species resembling eaoh other in many reapeota. More 
over certain baoteria bavě the property of caaaing the 
developraent of an acid reaotion in tbe media in whicb 
Ihey are cultivated. This power may weli be shown by 
adding litmua infusion to neutral oř alkalíne culture . 
media. The change in color from blue to red, due to 
the formation of an acid, may be fotlowed maoroscopic 
ally by the naked ey«. Araong tbe acida whicb may be 
ao produoed are formic, acetio, butyric, propionic, valeric 
and many othera of thegroup of ao called "fally aoida," 
aa weil aa othera. Then alao tbe putrefactive deoompo 
BÍtion of proteid bodiea may be effeoted by a great va- 
riety of miuro-organiama, giviug riee to as great a 
variety of prodaote, aome of which are gaaeoua, epbem- 
eral and exceedingly malodorous, Of course euch pro- 
duotB of putrefactioii vary with the nature and compo- 
ailinn gf th" bodjí i\ec(>inppG('^,;l}ieM"<l<lil''Uiia by wbioh 
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it íb Burrounded aod by the microorganiBins presenl 
affectÍDg 8uob deoomposition. 

Bat probably tbe moet important of atl the subatanoes 
reBolting from germ life whicb oau engage our conei 
deratioD are ihose which háve been variously termed 
plomaiiiea, leucomainea, tozineB, toxalbuminx, animaL 
alkaloide, patrefaative alkaloida, bacterial proteidif, eto, 
The fact must háve beea known eveu to primitive man 
that the ingestion of putrid flesh wae liable to aSeot 
ihe health to an extent more oř lesa aeriouB in nátuře. 
Consequeotly he must then háve made aome attempta at 
preBervation, however orude; theae may oř may uol 
bavě been eucuesaful, in tbe latter caae giving rise to an 
ioorease in and multiplioation of oases of polsoning 
from putrefacCive produots. These faots must háve re- 
Bolved themeelves inlo queetions of prime importanoe 
very early in tlie history of tbe race, for ooeval wilh oor 
firBt perioda of hiatory we tind defínite recorda whiob 
show ifaat man was, even at that remote time, buijily 
engaged in bis aeriou8 batlle againat the ravagea of 
time, decompoHition and deoay. Thougb tbe facta them- 
eelves were known and tbe causes but dimly dreamed, 
no attention was paid to the eonaideration of tbe 
produutB of deeay tberaaelves until the eighteeotb cen- 
tory. bince then ohemista háve at various timeu iaolated 
from putrefaotive productB, oř fřom eulturea of tbe baC' 
tería conuerDed in putřefaotion, oř fřom oertaio otheř 
pathogenio apeciea, varioQH nitrogenous eubstanoes re- 
siiltittg from the action of baoteřia upon ořganio sub- 
stancee; theB^ were baai(v -iit.úbarateter. .apd. a^rongly re- 




Bembled ín nature and iti cberaioat constitution, as well 

aa phyHtologioal aotion, tbe so-oalled vegetabte alk&- 
loida — iodeed tbey bavě been varioiisly termed animal 
and piitrefaotive alkaloide, 

It íb bardly possible even íd the present advanoed 
Ntataa of acieDce to dosely follow up all of the varions 
cbemical ohauges whioh complex biatologic molecules 
may undergo, yet it ia hardly siiffioieot to say tbat a 
ptomaine is the alkaloidal waste product of tbe oell. It 
ia in reality aomethiog more than thie, representing an 
it does the reanlt of a aeriea of oyclical changee whíuh 
íd themaelves represeat the tremeudoua ceilular aotiv- 
ity by means of which they were engendered. liowever 
tbe essential idea is that of patrefactive change; while 
leuúomaines are Rupposed to be tfaose vital and essential 
and analogouB alkaloida whicb are formed in the livinff 
organism and prior to it8 death. Some of these snb- 
stances are non-toxic while others, graphically termed 
toxines by Brieger, are extremely poisonoiis, even in 
minuté doses, While aome of them may be non-toxic 
liowever, yet tlieir continual retenlion, accumulation and 
uonseqnent abaorption may result in aerioua harra. a! 
Lhoughnotthe díreut result of active toxicity. Indeed 
the produota of life are largely eiorementitious in ohar- 
acter and caimot be retained within the organietn for 
any appreciable length of time with impanity. Nor- 
mally they undergo deslrnction or excretion by those 
ordinary pbyaiological proceaaes which are, in perfect 
health, in constant operation. If from any Gauae these 
prooeHseH are interrnpted, whether that oause be 
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tional oř ph^eical, defective abeorption, ozidation vr 
exoretion reaults aiid the blood becomea charged with 
aboormal producte; these are oarried to the uentrea of 
life and fuDcUon and tbe reanlt is the institation of one 
or more of the various protean forma of disorder, 
Witb aacb and every micro organism the functíon of 
excretioD ia obligatory — indeed it is bul a link in the 
completed chain of vítal activity. Ptomaineá and lea- 
comainee are tbe reeult, the firat in the dead body and 
the second in the Hving body; they are reaidual 
prodncts juat aamaob aa the carbon di'Oxid and urea of 
the human organiam, When these reaidual produota of 
micro-organic life are onoe generated within the eyetem 
tbe tiaauea aeem incapable of aelection, making no dia- 
tinction either aa to origin oř intended deatination. 

The term pComaine (a cadaver oř that whioh haa 
fallen) waa first aaggeated by the Italian toxicologist 
Selmi as a Buitable name for certain cadaveric alkaloida 
which he had iaolated. AIthough the effect of the in- 
gestion of putrid matter upon man and the lower ani- 
mala niust ha^e been obaerved ages ago, yet Albert von 
Haller, the diatingoiabed pbyaiologiat, seems to háve 
been the first person to institute ayateniatic and aoien 
tifie experimenta with a view to a moreexact knowl- 
edge of the phenomena involved. He injected aqueouB 
extracts of putríd matter into tbe veins of animals and 
fonnd tbat death foUowed. Láteř in the eighteenth 
century Morawd gave an accouut of symptome induced 
by the eating of poiaonoua meat. Věry little other re- 
Hearc.h was indulged in until the preaent nenlnry, GaB- 




pard (1806 — 1813) carried on experimente eimilar to 
thoae of Haller and Morand; he prodiiced nervouH dis- 
turbances, stiffneas of the limbu, opisthotonoB and teta- 
nue. He tboaght the untoward B^mptoms 
due to oarbon di oxid or hydrogen sulpbíd, aa had 
been euggeeited, bnt admitled tbe possibility tbat am- 
monia mlght play aome part in the production of such 
aymptoms. Wben we remember that most of the 
ptomainea are either awines oř analogoun oomponads 
and that the first determination of tbeir exact ohemioal 
nature waa made by Neucki in 1876 we can hardly re- 
strain our admiration of the accuracy of this aarmiBe of 
Gaspard whioh anticipated in a measure the reaulte re- 
vealed by chemical Bcience Bizty-five yeare láteř. Ker- 
uer (1820) published his BrBt eBsay upon poiaonouB 
aauaage, fotlowed by a aecond in 1822. He at lirBt 
tbought the poisonoua principle to be dne to the prea- 
enoe of a fatty acid (whicb he termed oaBeic aeid) gene- 
rated in the putrefactive proceBe; láteř be thoagbt it 
waa a compound reeulting from tbe union of the fatty 
aoid and a volattle principle. Thus Gaapard and 
Kerner clearly hint at the basic character of the poiaon- 
ous principle of decompoaition. Diipre (1S23) obaerved 
and reported the existence of a pecniiar diseOTe which 
exiBted among the aoIdierB of a garrÍBon compelled to 
drink very foul water during a warm and dry auramer. 
Magendie, Leuret, Dupuy and Trousseau carried on 
inveutigationB bnt oontributed comparatively liltle to 
the knowledge of the aubject, Dann, Weiaa, Bneob: 
Sohuniaím, ('adet de RasHÍdnnrt and Orfila all dflvotod 
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oonsiderable 'study lo the aotive prinoiple of poisonous 
sauaage but made no advauoe upoti Kenier's originál 
work. Henneman, Haesnefeld, We§trumb and Ser- 
tuerner inveBtigated the priociple of poisonouB oheeae; 
thiB bowever tbey believed to be tbe caseio aoid of 
Kerner. Scbmidt of Dorpat (1860) made reBearches 
into tbe nature of tbe deoompoBition prodiicU and vola- 
ti le Bubstancea found íd cholera stools. Meyer(1862) 
aludied the eSects prodnced by tbe lojection of tbe 
blood and bIooIb of cholera patients into the lower ani- 
roalB. Stiuh (1853) disoovered that patrid malter in , 
Hufficient qnaatitieB prodnced inteBtinal catarrb and 
choleraic stoois when ingeated. These were accom- 
panied by nervons tremblingB and other Bymptoma 
togetber with ao uiiBteady gait, but produced no lesiona. 
He concluded from these results that patrid tnatter 
muat contaiu a fermeDt capable of prodncing rapid de- 
composition of tbe blood. 

Panům (1856) made a most important contributioc to 
tbe Bubject. He demonstrated pOBÍtively lbe chemičce 
Datare of tbe poaionous principle of putrefaction and 
showed that the aqueoas extraot of pntrid materiál re- 
tained ita poiaououa propertieB even after heating and ' 
atiob treatraent aa would ineure tbe deBtriiction of organ- 
iamB if preaent. The reaultB tbns obtained were coq- 
firmed in tbe next ten yeara by Weber, Hemmer and 
Schwenninger. Bence Jonea and Dnpre (1866) obtained 
a flimilar body from liver. Bergmann and Schmiede- 
berg (1868) aeparated a poiaonous anbatance, whioh they 
called Bepsine, from putrid yeaBt and deoomposiog 




blood. Even when administered in small doaett this 
Babstanoe produced vomiting and profuBe bloody diar- 
rbea in dogs and, in BufBuient dosee, deatb, Zaetzer and 
SoDoeDHubein (1869) prepared a. nitrogenous base from 
decompOBÍDg meal. In iu cbumical reactions and phys- 
iological bebavior it strongly reaembled atropin and 
hyoscyamin; il was also fouud iu tbe bodies of tboBe 
dead from typboid fever aod it was tbought posBible 
tbat tbe belladdoDna like delirium of the lalter Btages of 
tbe dÍBeaite migbt be oauBed by ao ante-mortem genera- 
tioD of the poiaon withio the body. Tbough many ef- 
fortB bad been made to isolate as well as lo produoe 
tbese peculiar Bubstanues Hnob ÍBolation waB lirBt bqc 
oesafully acuompliahed by Franceaco Selrai {1873-1876), 
He made exiensive and valuable researubei<, it is trne, 
bat remaioed in ignorance of the cbemical couBtitutiou 
and composilion of tbe bodiee whicb he had isolated. 
Indeed Nencki (1B76) made the tirst uitimate cbemioal 
analyeis and delerioined the lirst chemical formula for 
a ptomaine; thia was au ÍBomer of collodine. Roersoh 
and FaHBbeader oblaiaed in a oaae of nuispeoted poison- 
iug a liquid which couid be eitraoted b; ether front 
either acid oř alkallDe soliitionB; it gave all of the cbar- 
acteristiu alkaloidal reactions, resembliug digitalin in 
partiuular. (iunaiug found tbe samé alkaloid in liver- 
Bauaage, from which poisoning had ocuurred. From 
human bodiea whiuh had been dead for several months 
Selmi removed many alkaloidal bases; one waa found 
to be a very violent potson, prodauing in rabbíts 
tetanus, marked dilatation of tbe piipits, paral^sia and 
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death, Lorubroxu (i8TI) ahowed tbal the extroot trom 
moaldy oorn meal prodiioed tetaníc convulsions in ani- 
mala. These inveatigalioDs threw some light upon the 
canses of aporadic uasee of illnese among the peasanls 
of Lombardy who eat feriueutiDg and monldy corn meai. 
In 1S7S Brugaatelli and Zmiooi obtained au alkaloidal 
sabslance from this mouldy meal. tíiiareschi and 
MoBBO obtained various volatile and non-volatile baees 
from deoomposing buman brains. Brieger of Berlin 
iaolated and determined Ihe oomposition of a numbrr of 
ptomainea and in 1885 publiehed a valnable work upon 
the Hubject. From pure cnlturea of the typboid bacillua 
of Gberth and Koch he obtained a poison (typhotoxine) 
and frora stmilar uultures of tbe tetanas germ of Rosen* 
baoh he prodaoed a Himilar body (tetanine). Brieger 
oallg speciál attention to tbe fact that most of tbe char- 
aoterÍBtio ptomaines are diaminea; that ohemically tbey 
are more aimple in composition than the vegetable alka 
loids, wfaich tbey resemble, and that many of the ptoma 
inea are derivativea of hydro-carbone of the ethylene 
seriesandare in diatinotion from true alkaloida rep' 
reaenting tbe pyridine group. Vaughan, who is by far 
tbe leading American authority upon tbe aabject of pto- 
moines, isolated in 1884-1885 an aotive agent (tyrotox- 
ioan) from poiaonoua cbeeae. Koch and otbere demon- 
Rtrated the presence of a poiaonoun substance in culturea 
of the obolera bacillas; Hoffa dld the samé in tbe 
oase of tbe anthraí bacillus. Hankin (1889) isolated a 
toxic albiimoee from uultures of the anthrax bacilluK 
wbich proved fatal in quaitties /ml iu small <foaet af 





/ortied immunity. The investigatiouH of the past few 
yeare háve been mainly in tbe direotion indioated by ihe 
reeulls of UankÍD. Now tbe fact tbat a germ is patbo- 
genio is considered lo be aufficient evidence of tbe fact 
tbat it elaboratea poiaonons producU and the study of 
tbeee producls íh ju8tly regarded as one of tbe greatest 
importance in the investigation of the germ and tbe 
disease whiuh it caiiHes. The interest in the sabjeut in 
not contÍDed alooe to the study of ihe aeliology of dis- 
ease but Htrenuoas efforts are being made with a view 
towarde the Beouriog of immunity from dinease and in- 
deed even to effect cure§ of dieease by meann of the use 
of these self-same bacterial produeta. If iheexcreinent- 
itious productB of the hiiman organism ponsese the 
power, when retained, of nltimately destroying the life 
oř impairing the health of that organism, why Hhould 
not such be true alno of tbe germ wlúch likewise gener- 
ates escrementitioiiH prodiieti4? Uur knowledge of lbe 
latter conditions U as yet In tbe embryonic stage, bul 
to that knowiedge, criide and imperfeut as it ie, we owe 
the tuberonlin of Koch, the anti-cholerine of Kleba, tbe 
pneumotosine, typhotoxine, etc, which tbough not aa 
ancceasful and infallible as enthiisi§Hni bad anticipated, 
yet in špite of their cntditles and imperfections, eac- 
ueeded in making a vast and manifest atride in the 
proper direction; when they failed tbey taugbt JeBaona 
as valiiable as those imparted by tbeir Hucceaeea. In this 
direotion liea ttie domain of lbe niediuine of the fnture; 
lil this direution Science pointe witb inexorable finger. 
Who can predicate the Buccesses of lbe future which 
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lie ofi yet oDborn witfaia tfae matrix oí 

Indeed we may now regard it as conolusively 
that the pathogenio powerof thosebaoteriainstrnmental 
in ihe developmenl of bo m^Dy and various infeotioua 
disea§eH in man and the lower of animals íh largely if 
not entirely dependeat npon their power of prodncing 
tOíio ptomaiDen oř toxalbiiminn. They may aSeot tfae 
organiara direotly or indirectly by the medium of the 
foodor ingeeted artíclea. That in, the toxic eubatance? 
maybe prodaced within the body by septic oř other 
proeessen and tben after absorption gíve rise to ayHtemio 
infeotion. Oř tbe prodnota may be elaborated in auoh 
artioles aH oheese, milk meat, etc, and the toxic pro- 
ductB resuhing from au extraneous action may npon in- 
gefltion give ríne to symptoms Btrongly resembling in 
their dangeroun and alarming nátuře the oharacterístioB 
of aoute alkaloidal poieoning. 

The lield of reBearuh ín tbe diiection of thetherapea- 
tic applications and value of the přoducts of vital bao- 
lerial aotivity lies airaost fallow. Its primitive cultiva- 
tion bas afforded euch rich frnit that we are jnstiGed in 
looking to it for an abnndant barvest. Wfaen Soienoe 
shall háve placed within the handf) of tbe physioian 
thoHe potent weapone which the germ itself uaea with 
Huoh deadly effeet, then tihall begin í<noh a battle with 
disease as the world ba« nevěr witnenaed and then shall 
enaue a viotory which shali be not more gloriouH than 
oom plete. 




VI.^Infkction, SuBCBiTiBLLiTY AND Immunity, 



The buman organiem is exposed to infeotion of vari-'' 
oax kinds at every point. The infeolion of open aocl 
ezposed wouods íb, oř rather wib, a ihiiig of daily oo- 
ourrecce; thanks however to the principleB of antÍBeptio 
and aeeptio sargery the ocourrence oř ťormation of pua 
at the preBent day is comparatively rare uoder proper 
treatment and is reaUy nothing more nor Icbb than an 
evidenoe of the ignorance oř carelessnesB of ihe phyei- 
cian oř surgeon in charge SchimmelbuBcfa has detinite- 
ty proven in bie eicperiments wilh tbe Staphytococcus 
pyogenes aureua, BaciUus autkracis and ether mioro- 
organiBms tbat infeution is undoubtedly possible tbrongh 
the channel of the unbroken skin. Maohnoff in bia ex- 
perimeatB with tbe efEecta of the BaciUus anthracis 
upongiiinea pigs came to the aame conulueion. Indeed 
these reaults háve been furiher ooulirmed by the results 
obtained by Roih, Braunschweig, Ribbert and others. 

Buecbner iustitiited researcheB for the purpose of 
determining the poBsibility of infection tbrougb the 
channet of the inteHtinal mucouB membráně. For thia 
purpoae he ušed mioe and guínea pigs and fed them up- 
onanlhras apores. In four uaaes out of thirty-three 
positive resulta were obtained, tbat íb, the disease devel- 
oped. Tbis delinitely proves tbat wbile infeotion does 
not ueoeBBarily follow tbe ingestion of infected materiál, 
it is nevercbelesij posible. Indeed it is more than ex- 



ueedingly probably that this ie the ueual mode of infeo- 
tion in lyphoid fever. 

Bueoliner also made experiments with a. view to test- 
tng tLe possibility of infection by means of the mucouB 
membráně of the rospiratory tract. In theae eiperiments 
bc obtained positive reealts in fifty oases out of sixty b\x, 
— Rbowing tliaC thecfaances of iufeotion by ttaeuhannelof 
mticous membráně of the reapiratory tract are greater 
than in the čase of the intestinal tract. Tb<! posBibility 
of infection by the former channel is aiibstantiated by 
ihe diseaae termed "wool sorler'H diaease"; bere the in- 
fectiouB materiál aet free by the handling of infeoted 
wool ie inapired by the aorter, inetituting the peculiar 
dieeaae. Hildebrandt haa experimentally demonstraled 
that under ordinary circumetancea the majority of baC' 
teria anapended in tbe air do not reach the lunga oř 
even the Irachea, but are usually deposited upon the 
muuoiiis membráně of the mouth, narea or fauces; but 
that in prolonged reapiraliou in an almoaphere so cbarg- 
ed with bacteria, the micro organiama may be found 
deposited in tbe lungs. Thia may probably explain, in 
Bome degree, tbe relative frequency with which laryn- 
geal or pharyngeal tnberculoeia accompaniea the pul- 
monary form of tbe diaeaae, eapecially ita more virulent 

In generál bowever, we may aay that man is most 
frequently attacked by the infectioua diaeases tbrongh 
the media ofthe alimentary canal, the circalatory oř 
lymphatic systema and tbe respiratory tract. Tbe gaa- 
tric juice and the abíiorbent cella of thť titomach and 
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intestinal tract aSord phyBiological guarde agaínsl in- 
feutioD by nieřine of the alimentary caiial; henue, sus- 
ceptibility to the various iufeutious inteatinal 
muBt depend, to a certain extent, upon thoae canseH 
wbich render tbe physiological guards defective. AU 
germp whicb háve the power of generatiag toxíc sub- 
Btances are dangerouH wheD introduoed into the inteeti- 
Dal oaoal; thia is dependent upon tbeir capabilíty of 
produaÍDg ohemioal poiBons whioh are uaaally proleid 
iu úharauter and probably produoe tbeir objeotiouable 
aotioDs bf virtue of some prouess of oatalysie. When 
thecomplexcellularmolecules are Bplit up, simpler onea 
are formed; but the obemical action implies the genera- 
tioQ of a. certain amoiint of beat and benue fever íb tbe 
moat uommon and predominant manifestation. 

Tbe pbyHÍological guarda against infection Ihrougb 
lbe obannel of tbe blood or of tbe lymph lies in tbe germi- 
cidal powers of tbe proteids of tbeae fluida and suecepti 
bility lo infection by Buch channela íb, to a certain ex- 
lent, dependent upon lbe impoveriabmeut of the fluida. 
Hence the treatment of consumption and otber aimilar 
diseases by meana of liberal diet, constitutional remedlee 
and plenty of exfrciae iu lbe open air ia founded upon a 
irue and proper ecientilic baaia and ia not purely empir- 
ical in character. 

It has loug beeu known and observed tbai certain 
npeoies are speuially prediapOBed to certain díaeasee 
while otber species enjoy more oř lesa immunity to tbe 
samé. Thus man is especially subject to atlacks of such 
dineasea au typbuid fever, relapsing fever, uholera aitd 
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Dthera while the lower anlmalB do not euSer at all with ^^^1 
them. On the other band man posseBees immaitity to ^^H 
many of the infectioue diseaseB oF the lower animala. ^^^ 
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IiumaDÍty to disease may also be raoial irt cbaraoter. 
For instance the negro ia decidedly leas sabject to yel- 
low fever than íb the white man, but on tbe other band 
he Í8 espeoially aueceptible to small poi. Then again, 
Algerian ebeepare immune to anthrax, a diseaBe wbiob 
ia markedly fatal among other Bheep Immunity may 
also be individual in character; ihus we háve certain 
diBeases, of an exantbematous type eBpeoially, to wbioh 
adulu seem more or lesd immune but to which ohildren 
poseeBB Bucb a. marked and peculiar suHceptibility tbat 
suob are frequenlly termed "childrm's dÍBcaHes." 

The most eseential, indeed tke e88'íntial diSerenoe 
between a saceptible animal and an immune animal iiea 
in tbe fact tbat in tbe one the patbogeuic germ invades 
tbe tiBsaeB and multiples, producing certain chaugeB in 
tbe tÍBBues and fluida of the animal 60 infected whioh 
piove prejadicial to itB life oř heallh. lu lbe immune 
animal on the otber hand even thougb invasion is ao- ' 
oompliebed, multiplíoatíon does not uaually occur, or if 
it does it ie reetricted to a oircumscribed area in which 
tbe invader is nltimately deetroyed by the operation of 
the nalural procesBes. Tbe queslion tben reaolveB itself 
into thia — in what consists tbie difEerence, oř uponwhat 
doeB it depend? The questioD íb a Bimple one, it íb trne, 
but its Bolution haa been fraugbt with muoh labor. 
npon wbat does tbis dífferenoe depend? Surely not 
upon tbe germ, for tbat íh, as it were, a uommon faotor 
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in eaoh c»ee, wbetber it be of flU8oeptibiltty on the one 
hand oř immaDÍty on tbe otber. It maet then depetid 
upon uoaditioDS of aome kind earroundingthe germ and 
which are either favorable or unfavorahle to ita develop- 
meot. 

As early as the year 1881 Sternberg suggeBted tbat 
tbe leacocytes migbt piek np, asHimilate and dÍHpose of 
baoterial organismn. This suggeBtion was based upon 
the ob§ervation tbat leucocytes did také up inorgaDÍc 
granale§, tbat bacteria had been foand wilhin their «iib- 
Ktanoe and also tbat amcebse fed upon bacteria and 
sjmilar organiBniB. 1884 Metschoikoff took the idea up 
and elaborated it, MiiggextÍDg tbe name of phagocytosU 
for Ibis so called function of leucoeytea,.wbioh was baaed 
upon tbe idea that the pfaagooyte actually ate up the 
mioro-organisin whicb ít took within its substance. 
Banmgarten, Weigert and oihers saggested thatperbapH 
tbe bacteria observed within tbe sabstance of tbe leaco- 
cytes may bavě been already dead when picked up, bav- 
ÍDg been destroyed outaide of tbe wbite blood-oorpasole. 
Indeed we now háve tbe conclnflive experimental evi- 
dence of Buecbner and others tbat blood-Berum posBea- 
seB oonsiderable germicidal power independent of ite celí- 
ular constilumta. 

It seemB tben tbat tbe celIs of the animai body must 
be oonoerned in the prodootion of this coudition called 
immunity, this may be either tbe reault of díreot or in- 
direct aotion; that íb, eitber tbe celIs may poBseRS tbin 
power or tbey may oontain oř elaboráte a Bubstanoe 
vested witb nuch powers. Immunity may be aoquired 
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oř natural. Among the best examples of the natnral 
variet; we might oite the čase of the immanity of the 
common rat, the frog, the dog and the commoii domeatiu 
fowl to antlirax. The chick from the earlieut period of 

its existence íb natnrally iiamiine to even the mo§t vir- 
ulent ciilturea of the antbrax bacilhis, an han heen de- 
iDOnHtrated by Lazarns and Weyl. True it in that a 
Basoeptibility may be induced artiticially but thia ia 
praotioally but a pervenioji of natural properties. Raciai 
immunity ia BUppoaed to be more or lesB due to an ac- 
quired tolerance due to proeesseo of natural selection 
and inheritance. Thia, it íb elaimed hv some, resnItB 
natnrally from an appliuatiou of the law of the Biirrivat 
of the fitleat aa well as that of the law of heredity. In thia 
view of the siibject it íb auppoaed that the feebler (tells are 
killed or destroyed in the atruggle for ejtistenoe and that 
wben recovery anpervenea the body reaumea ita normál 
fnnctionat activity. But now it w^ll contain the pro- 
geny of thoee cella whioh were originally Blrong enough 
to reaiat the effect of thal particular diBease Ihrough 
which it haa paaaed. It ia but natural to suppOBe that ■ 
thoBe parent cella háve transmitted their qualities to 
to iheir oSspring. Thus it is ratber bf a death of the 
weaker and IcsB reBÍative cella than by an acquieition of 
new powera on the part of the nurviving cella that im- 
munity ia aSorded. The alrong aurvive by virtne of 
their atrength and thia tenda to perpetuate and improve 
the speoles. Certain it ta lhát animalB tranamit thpir 
personál peculiaritiea to their progeny — and what la au 
animal but a oolleotion of oeUs, the Bum total of whoae 





vitalitieB forms the vitality of the anímal? If Ibis ii ■ 
truc of a colIectioD or aggregation of oelle, may it not 
be aUo true of a aiDglt; cell':* li ib uertainly plaueible 
to believe tbat propertiea aiready posseseed by celle may 
be trauBmitted to their deBceodaDte, for tbe Iranamiseion 
of congenital traits seems established beyond : 
veuture. Our conclumon tbeo iDiist be tbat immoDity, 
wbere it exintn raoially, is due to inbereot properties of 
the pareiit cell and ibeir natural development with tbat 
of fiiDclional at^tivity; also tbat tbeae properties may be 
transmitled lo their pregeny. 

Tbe natural immiinity wbiob íb peculiar to tbe individ- 
ual UBually becomes more prominent or active witli 
adoleBcence or adiilt life. TbuB the young rat i 
ceptible to antbraK wbile tbe adult is immuna and can 
oniy be rendered BUBoeptibJe by redu3ÍDg, in oome tnan- 
ner, tbe vital strengtb oř reaÍBtive power. Again, 
cbild Í8 bigbly ausceptible to tboae peculiar diBeaBeB 
called "cbildren'n diseaaes," auch aa acarlatina, diphthe- 
via and tbe acute exantbema; the adnlt, wbile Dol en- 
tirely immune, poaseaseít litlle euBceptibility. Tbia 
Beems to be in some way dependent upon a bigfaer vital 
reai8iive power, for tbe adiilt doea not uaually contract 
tlie dieeaBe unleaa eicposed to it for a long period oř elae 
reduced in vitality. As Vaughan aaya: "Tbe only 
reBOnabte explaiiation of tbia immiiuity ia tbat it ia in- 
herent in the parent eell and oomee as naturally as the 
ohangea in Form and voiue at puberty ot aa the growtb 
of tbe beard in early maubood," If tbia be ao tben we 
may reaaonably conclude tbat imrauuiiy is, in all prob- 
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ability, one of the phenomen'. inherent in thevit&l aotÍ- 
vity of cerlain cells. 

LewiB and D. CuDniDgham, aa eariy ae 1872, Bhowed 
that baoteria rapidly disappear wben injected into the 

circulation. 

Id 1874 Traube and Gřiubiedlen demoDstrated that 
when arterial blood, under antiseptio precautions, was 
taken from a rabbit, into wbose jiigalar vein a fluid 
rich in putrefaotive germa had been injected forty-eigbt 
honrs previoiisly, it failed to unděrgo decomposition 
for months. These germicidal properties tbey errone- 
ously attributed to tbe "ozonized oxygen" of the blood. 

WyBBokowioz had also notieed tbat baoteria rapidly 
diBappeared from the ciroalation wben injected tberetn; . 
he stated that tbis was due to their depoai^ion in tbe 
capillariee of the tiesues. 

Grobinann and Schmídt experlraented witb extra- 
vaBonlar blood and found tbal anthras bacilli wbiob had 
been kept in plasma were uodilied in virulence; this 
tbey attributed lo tbe procesB of coagulation. 

Fodor (1887) combated the theory of WyBsokowiez 
that the disappearance of baoteria from the ciroalation 
was due to tbeir deposition and relention in tbe oapil- 
lariea. ile proved tbat blood freehly drawn from tbe 
beart poBsesses Gonciberable germicidal power; that even 
when kept wííArwií the body, in blood in a pipette, the 
germa rapidly diminiahed in number. Afterawbile tbe 
blood aeemed to loBe itB germicidal properties and tbere 
followed an inorease in the number of germs. 

In the next year Nuttall demonatrated the power of 




defibrínated blood to dentroy variuus pathogenic aiKťi 
non patfaogeniu organiBins. He alao oon&rmed Fodor'» J 
concluaioD that after a time blood loaes its germicidal T 
properties and theo becomes an exuellent culture j 
medium. 

Behrítig haa sbown tbat th« blond oí varlous animals 
diSers in the intenBÍly of germicidal powere — íhaa in 
Home oaees il was found to be decided in the čase of 
uerlain pathogenio bacteria, less no for others and abao- i 
lutely lackiog in the aase of cerlaiii uommoD saprophy- j 
les. He demoDBtrated tbat tbe blood of tbe rat and 
frog, wbích poaaess Hpeeial immiinity to antbrax, ta 
eapecially fatal to the anthrax baoillus. While this 
germicidal aolioti Í8 very prompt it in very limited and 
wben tbe number of gerniti ía exoeseive, developmeal 
may follow ao interval of limited deetruction — tbaa it 
seema that tbe power ia ultimately ceutralized or exhaust- 
ed after ila ejiercise for a dťfinite period. Tbeae reaallB 
were somewbat similar to tboae of Fodor and Nnttall. 

Buecbner, Voit, Sitttuann and Ortbenberger made 
moat exhauHtive reaearcbe^í inlo the germicidal proper- 
tiea of blood and (1890) made a most valuable and im- 
portanl contribution to tbe aubjeut. Tbe work of these 
inveatigatora in of anoh imporlance that a statement of 
tbe reBoita of their work ia justitiabie; they may be 
Leraely summed tip aa followa: 

1. The germicidal action of blood Íb not due to 
pbagocytea, becaunti it ía not inQuenoed by the alternale 
freesing and thawing of lbe blood, by whicb lbe leuco- 
oytea of tbe rabbit are destroyed. 



2. The germicidal properties of the ocll-free eerum 
muslbe due to its aoluble oonstituents. 

3. Neither neutralization of the Beriim.núr the addition 
of pepaio, nor the removal of carbon di oxide gas, nor 
treatmeDt with oxygen has any effect iipon the germi- 
cidal properties of the blood. 

4. Diaiysia of the sérum against water destroys its 
autivtty, wbile dialysie agaioBt 0.75 per oent salt Rolution 
doee not. In the diffusate there ie no germiuidal sub- 
stance. The lo89 by dialysiB with water musí be dne 
to lbe withdrawal of lbe inorganic salts of the sérum, 

5. The sarae is shown to ba the caae when tbe sérum 
is diluted witb water and when it is diluted wilh salt 
polution. In the fornier instance tbe germicidal autioii 
is deslroyed, while in the latter it is not. 

G, Theinorganic salts háve in and of themeelves no 
germicidal aotion. They are active oniy in so far ae 
they affect the normál properties of the albuminates of 
the sérum. Tbe germicidal properties of the sernm 
reside in ils albuminous constituents. 

1. Tbe diSerence in the effects of the active sérum 
and tbat whicb bas been heated to 55'X^. is due to the 
altered oondition of tbe albumináte. The difference 
may possibly be a chemical one (dae to changes witbin 
the molecule) or it may be dne to alterations in myoelial 
structure. Tbe albuminous bodíes act upon tbe bautería 
only when the former are in aotive statě. 

Vaughan in commentiug on ihese results aays: "We 
wieb at tbis point to oall attention to an inoonsistency 
between tbe resnlts oblained by Bueohner and the oon- 
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oluBÍOD that he draws. Id experiment No. 45 h 

the Berum elightly acid and adds 0.1 gram of pepsin ' 
each tive c. c. of sérum (phowing by a. side experiment 
lhát IhiB pepBÍD aotively digeate coagulated egg albnmin 
in neutral Bolution) and tínds that the digestive action 
of the pepBÍD does not lessen the germicidal propertieB 
of the aerům. In fact he HateH thia in his oonolusione, 
but his ultimate opinion, and the one heid by hím in 
hifi lateat contribution, íb that the germicidal constitnent 
uf the blood is the sérum albumin. IIow much Berum- 
albumin remaina in blood eerun: 
thoroughly digested wttb pepsin? 
háve choBen a more poBitive method of demonstrating 
that the germicidal oountituent if not Reram-albumio. 
Either his pepsin was not aulive, (Mr. Vaughan seemn 
to forgetthat it wan expredsjy Btated that a control ex- 
periment demonatrated the activily of the pep^in in itx 
ability to digest coagulated egg-albumin. However, 
thia doea not affeot his argument or ita Iriilh in lbe 
alightest degree.) and on thia auppoaition bia experiment 
ie without value, or the aotive conatiluent of blooď 
aerům íb a aubatance that ÍB not deBtroyed or mateiially 
altered by peptio digestion. We know that the pep- 
toneB not only bavě no germicidal properties, but that 
tbey belong to that claaB of proteids lhal is most favor- 
able to thegrowth and development of germa. We re- 
uognize thio faot when we add peptones to the varíoua 
artitioial media on whioh we cultivate germa." Tfais 
objection of Vaughan'8 certaiuly appearn to U8 to be 
well taken, nevertheJeBB tbe fact remains that the reaulta 
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anDOunced by these observers are atnong the muel im- 
portant that háve beeo made upon the Bubject. Indeed 
the suocetis with whioh they met indnced many others 
toenter thJB new field of research. The resalt ia that 
althoDgh much ueeful information ae to the germioidal 
powers of the blood under varione oondilionB haa been 
thereby eluoidated yet as far as the exact nature of that 
gBímicidal conatitutent ia cODCerned but little or no 
progrees waa made — if we except ihe oomparatively re- 
oent and masterly coUaborationa of Vaughan, Novy and 
McCIintock. Behring and Nisaen obtatued reaults 
which eeem to indioate that the aetiou of blood within 
the natural chaonelB and that of eítra-vaacular blood ia 
vaatly different. Pekelharing'e experimente proved that 
the diaappearence of anthrax eporea, enclosed within 
parehment, when introduued beneath the ekin of rabbits 
waa not due to phiigocytes bat to aome aoluble poiacTnoua 
aahatance. Halliburton aeparated a oell-globulin from 
lymphatic glanda; Hankin found that thia Hubstanoe 
posaeaaea marked germicidal p rop ort i es. Chriatmaa 
alao prepared a germicidal subatanoe from the spleen 
and other organa. 

Atiempia háve been made alao to determine the ezaot 
nature of thía germicidal oonstituent of the blood and 
tiseues by the action of preeipitating reagenta upon the 
proteida of blood-aerum. Buechner, Chrigtmaa, Bitter, 
Emmerioh, Tauboi, Stetnmetz, Loew and othera háve 
given much attention to the eubject. 

Fodor and Zuntz had abown fome time ago that fresbly 
drawn blood decreaaes rapidly in alkalinity upon atand* 
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ing, jael as it aeems to loee in germicidal powere. In- 
deed Behring had gaggealed that the aotion of tbe blood 
of the whtte rat apon aothras baoiUi was dne to ita 
great alkalinity. Yaaghan too has Buggeeted that the 
blood of the adult rat, which ia not auaceptible to an- 
ihraz, ie more alkalina than thatof the young rat, whioh 
ig auaceptible to the dieeasu. Emmerich aod his oo- 
workers demonatrated that blood-seramrenderedfaiotly 
acid DOt oDly haa do germicidal power but furnisheB a 
good oaltaTe-medinm, Bebring demonatrated that the 
white rat loet bia immanity to anlhraz when the acid 
phoaphate of caloinra wae mixed with ita food in quan' 
ttdes (utlioient to neatralize tbe alkalínity of the 
blood; Fodor aUo demonatrated that the reaiHtance of 
rabbitd to anthrai was markedly increased after the 
adminiatration of sodium phoaphate or of the alkaline 
carbonatee. In 1837 he had notieed that after awhile 
iufected blood loat ita germioidal propertiea and became 
au excellenl culture medium. May this not háve been 
dne to a loaa of alkalinity, dependent upon the forma- 
lion of acid producta and Habaequent neuiralization of 
the natnral alkalization? Certainly it ia proven iJtat 
baoterial actívity may generate many and vanoua aoida, 
such aa formic, acetic, butyric, propioniO) lactío, etc. 

llankin, in a páper published in the past year, ang- 
gests that the germioidal aubatance ia aepeoial seoretioo 
of the eosinophile granalar oella; acoording to hía the- 
ory the granular malter of these cellu ia the antecedenL^ 
of tbe germioidal aubataiíce, I 
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' In summiDg iip lbe evidence we may §ummarize as 
foUowa: 

1. It has been inoonteBtably proveo that blood-aeram 
coutains a Bubatance whicb poHseaaee coneiderable 
germicídal power. 

2. Buecbner has demonetrated that pepeia does DOt 
aťfect or extract the active germioidal oouBtiluenl from 
blood Beram; ergo, tbie active uoastilueiit cannot be 
Berum albumin, beeaQBe pepsin DODvertB it into peptone 
whioh íb espedally favorable to tbe development of 
germ life. 

3. A temperature of 55°C., as Buecbner and otbers 
bavě demonatrated, deatroyH or impaira tbe germicidal 
aotivity of blood-Benim. It ta probable tbeu that tbe 
Bubatance ia a proteid. 

Vaughan adda to ibeae a atatement tbat tbe only 
proteid likely to be preaent in blood- aerům, and wbioh 
ia not deatroyed by pepiic digealion, is nuuleÍD. Tbis 
conclueion would be reodered probable if be oould iso- 
late lbe uucleina ibemaelvea and demonslrate lhát Ihey 
poeeesa germicidal propertiea — iC lbe reaidue remained 
inert it would atrongly confirm tbe brat reault. To tbe 
HOlntion of theBe (jiieBtions Vaugban haagiveu conaider 
able time and atteiition. The reaiilia which he haa ob- 
tained are exoeedingly alriking aiid hardly leaa thau 
oonvtDoitig. Siiffice il to say that be bas demonalrated 
that blood aerům doea coDtain a nuolein — be aaka the ío- 
tereating queatioD, doea it come from ihe diaintegration 
oí tbe poIjDUclear cells, oř aball we regard certain 
white blood corpuBclea aa unicellular organB wboae 
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funotioD it íb to tieurete this nuclein? He had demon- 
strated by repeated experimenta that this Duclein pon- 
seBBes considerable germicidal power. He haa altto 
made many experiments with varioiie Duoleinn estracted 
from tbe teBtes, tbe thyroid gland and yeaat cells and 
[iroves conclusively thal Ibey likewise po^Bexi) tnarked 
Sermicidal power. ladeed it now seems that immimity 
depende Urgely upon cellnucleitia, as well as upon the 
reaction and compositíon of the fluida of the body, 
upon vital resistive power and uetlular activity, Wool- 
dridge of England haa also obtained resalts whioh aeem 
blil to oonfirm those of Vanghan, to whom we owe a 
large part of our present knowledge of tbe eabject. I 

The fact that the germiaidal conalituent of theblood-^ 
Herum can be isolated and uttlízed ban an important 
bearing upon therapeutics, — indeed it is esceedingly 
analogoUB to the advauce which was made wben it 
became posaible to extract the active alkaloidal prín- 
ulple§ from crude drugs. Blood-eerum therapy haa 
been proven impractioable not on account of a laok of 
virtne but beuaaae of tfae large atnount of lbe Huid 
whioh it ia ueceaaary to ioject in ordur to eeoure favor* 
able resultn. The ieolation and use of nuolein now 
seems to indioate a method of avoiding this difficulty — 
it íh even binted tbat the future may witnenH the use of 
thevartous nncleJnH aa tberapeutJc agenta in tbe treat- 
ment of digease. 

But perHons oř animals naturally aiiaoeptible to dia- 
ease may, by means of certain processea, secure an im- 
mnnity, usually termed acquíred Íd oontradietinotioD to_ 



that which eziate naturally in Bome species, racea oř in- 
dividaalti. It bas loDg been a welUknown faot that 
uertain of the infectíous diseaBes, suob as typhoid fever, 
yellow fever, parotitis, pertuasis, etc. confer upon the 
individual so infected a freedom from oř immanity to 
sabaeqaeDt development; tbis Immunity while generál 
ie not aiwaya absolute. 

Certain otber infectioua diseaseij saoh as epidemie in- 
fluenza, croup, pneamonia, Aaiatio cholera, etc. do not 
confer immunity against subsequent attacks. It ia ex- 
oeedingly probable, however, that in tbis Utter oaae a 
oertain degree of immunity of a limited daration ia 
afforded, becauae we seldom háve an individual atricken 
witb theae diaeaaea twice during the samé epidemio. If 
Buob immanity ia afforded it must be transient in natore. 
Even that aSorded by tbe iiret olass ol diaeaaee is not 
everlasting in its effecls, for a man may háve emall-pox 
a seoond time if aeveral years háve elapsed sinoe the 
firat attaok and provided aleo tha. the second expoaare 
bringa him in contact witb a viraient form of infeotion 
oř GonsistiB of an expoBure tbroagh an unuaually long 
period oř at a time when bealth and vitality are im- 
paired by any cause. TJntil the diaoovery of Jenner lbe 
only form of auquiied immunity known was that ob- 
taíued OF conferred by an aotnal attack of tbe disease 
ending in reuovery. We now know at the present time . 
that immunity íb alao conferred by vaocination with a 
modified form of infeotion; by tbe introduction of a 
amall number of virulent germa foUowed by a snocea- 
aive ÍDocuIati^na witb larger oambers aotil a tolerance, 
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as it were, ie establiehed; and by trealments with 
aterilized germ-oultureH. 

Pasteur (1880) produued immanity by indnciDg a 
mild attack by meana of an ÍDJeotion of atteniiatsd cal- 
lures. Ue, íd tbU way, made sacceasfal inooulaiiona 
agalnst ohi ok eo -cholera and anthrax. Emmericb and 
his pupila Bncceeded in immunízitig animale to ewine- 
eryeipelas by employiDg email niimbere of Ihe virulent 
geriUB and gradually inoreasing the doae. This ia prac- 
ticatly the raCionale of Faateur'a method in rabiea. 
However, the immunity oonaeqnent upon ínooulation 
with a germ full of virolence ie not only more marked 
thao in tbe caee of the use of modified oř attenaated 
ualtaree but ia alao more laating in ita effeot. Ogata 
and Jasubara háve fully demonstrated the fact that 
anthrax oultures in the blood of an immune animal 
(such ae the rat, dog or frog) become attenaated ae far 
att their pathogenio power ia concemed. Alao that in- 
jection of theae culturea, ao atlenuated, into the blood 
of a snaueptible animal givea rise to a mild attaok foi- 
lowed by immuDity. Uoreover that if even a drop of 
blood from the dog or frog be injeeted into a moiise, 
before or after Ihe latter ie inouiilated with a virulent 
culture of the anthrax baoiilua, that it provea protective 
againet a falal attack, the mild aitack thns indaoed 
beiug followed by iramunity. Similar resulte háve beeil I 
attaiued by Hehrtng and Kitaeato. 

Tiiutoni aud Cattani fnid that in the caee of tetanna, 
the blood-i^erum of an immune animal wlll protéct 
either againal.the living germ or the gerro-free oulture. 




d Smith (itíStí) fiuooeeded in readering 
pigeons immuiie to hog-cholera by inaoulatioQ§ with 
sterilined cultures of the baoilli. Koui (1888) obtained 
HÍmilar resultB in tbe čase of anthras and Bebring and 
Kitasato in the caae of tetanus and diphtheria. 

Fraeukel determined that 10-20 c. c. of a three-weeka 
old oailure of diphtheria babilluH, if heated to 65° or 
T0° for oue honr, and tben ínjected into a guinea-pig, 
Hecures immunity against subseqaent inoualatioDS by 
the virulent gtirm if aneb aubaequent inoculations 
are not made Booner ihan the fourleenth day after 
treatment by tbe steriliited cultiire. He dedarea tbat 
in his opinion the callureB ooutain tioo speciál albumin- 
ouB bodies, one toxio in uature aad destroyed oř ren- 
dered innocuotiB by a temperatiire of 65°-70'' C and the 
other conferring immunity yet retaíning its properties 
at that temperature. 

Tistzoni, Cattani, Klemperer, Ogata, JaBuhara, Kita- 
aato, Bebring, Buischaer and oiliers hold to a belíef 
tbat eome anbatanee íb formed in the blood of the im- 
mune animal and that ihis substance has tbe peculiar 
power of neutralizing the toxic produiits of pathogenic 
mioro organÍBms. íjome conulade that Ibis e&eut is not 
ilue to ptomaines biit to (troteids, though tbe lalter need 
not uecesaarily be direot prodiicta of the germ against 
whioh immunily íb aought nor indeed even neeesearily 
of baeterial origin. Others however hold that tbis im- 
munity-couíerring snbatance partakes of the nátuře of 
an antitoxin. Sternberg says on tbis point: ''The 
expenmental evidence detailed gives Btrong support to 
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the view that aoquired immanity depends upon the for. 
mation of aDtitoxicex in tbe bodiea of immune animals. 
Aa íecoodar; fautore it ia probable tbat tolerance to the 
tosÍG prodnctB of pathogenic baoteria and phagocytosia 
Lave conaiderable importanoe, but it íb evident that the 
prliioipal role uaDoot be aesigued to tbeae agenciea." 

OtherB, like Vaughan, Novy, McClintock aud Wool 
drige, believe íminunity residtiB witbin the oell Bab* 
stince, and cite the germicidal power of the oDoteina 
of blood, testicle, ihyroid gland, yeast and other oells. 
Their aide of the question ia oertainly apbeid by ez 
perimental proof at leaat as atrong as that of thoae ad- 
vanuing the antitoiin theory alone. 

If a Hterilized cntture a&ords immunity wbat consti- 
tutnt of it poaseeaeii this peouliar propertj? All are 
agreed tbal it ia not the funotíoti of ptomaines. 
Vaughan says strikingly: 

"We can anawer ihe question ae to which conatitaent 
of steriliztíd ouUureB givea immuDÍty witb considerable 
contidence If we recognize ihe following faota: 

1. Marked ariilicial immuDÍty to an iufeolioua disease 
liaa not been obtained except by the iotroduotion into 
the animal of the germ subatance, either encloBed in the 
cell wali or in solution. 

'2, ííterílized cultareB oontain tbe germ subatanne in 
one orboth of tbese forms. 

3, The samé iminunizitig BubHtanoe exists in 
bodiet) nf baoteria grown on isotíd media and killed bf 
the aotiou of chloroform. 

4. The Bame immunisíng effacta, varying, howev< 
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are obtained wilh the bodies of tbe deaďl 
bacteria morphologically inlact oř in solntíoD, with I 
living bacteria modified and reduoed Iq virulence and j 
with very small numbera of the vimlent germ." 

From thie he very logioally concludee that theinm 
iziiig substance b a conetUuent of the bacteríal cell I 
itaelf; and further that as eaoh kind of germ has ítB I 
own peculiar poiaOD, confeirÍDg immuiiity when ex 
hibited íd Bmall doeea; ihe poison cannot come from the J 
cell wall, Qorcan it be a decompoeitioD prodact of bao- 
terial activity biil an eeflentíai, cbaraoteriBtic portion of j 
the cell ttself, to wbich is due its distinotive propeitied, 
He believea thia to be the nnclein. Certainly hiB prem 
ieea are peculiarly upheid by facte, for all of the | 
melhoda of produoing immunity depecd upon tbe in- 
troductioD of the germ-sabstance into the body. Immn- 
nity conferred by au attauk of diaease is certainly I 
oaased by an introductíoii of germs which are not ooly ( 
living but more or leas aotive in virulence. That whioh 
ia indaced by Taocioation or inoculation by attenuated • 
ciillures íb dne to the introdiiotion of germa whioh are j 
living bnt whoae virulent aolivity ifl more or leaa módi- ' 
liedor reduced. That which is induced by ínoculation 1 
with Bterilized oultures íb due to the introduution of \ 
the germ aubBtaace (or aa Yaughan saya, the germ* 
nuclein) ao modíBfd that it is no longer capable oF ro- I 
prodnctioD. 

Trae it is that a susceptible animal raay be rendered ] 
immune by treatment with tbe blood sérum of an im 
mnne animal. For example a ,horBu is rendered im- J 



muDe lo tetanuB by treMmenl with lbe moditíed bac- 
lerÍEtl proteid aud from ibeee tieatments it resalts that 
an immunity-conferring eubetauoe m generated within 
tbe borse and ciroulates íd its blood. If dow tbia 
blood-serum of the horae be injecited into a moase tbe 
animal becomee, ander certaln ooiiditious immunized to 
tetaaus. Bnt as Vangban most aptly saya— "The im- 
muDity actually doee not belong to tbe mouae. It still 
belongs to tbe borse. Jt is stolen properíi/ and will aomi 
be lost." Tbe immunity-conferring eubetaDce is formed 
by tbe oella of tbe boree not of tbe mouae. Bebring 
saya tbat subeeqaent inoculation of tbe mouše may 
awaken ita cell activity and the immunity whicb iben 
rtealts Í8 tbe direot propeny of tbe modee, but this doés 
not hecotiie trne prior to tke iníroduction of tlie germ. 

Upon what doea the incitíiig cause act in the pro- 
daction of immunity':' Tizzoni and Cattaai háve demon- 
Blrated thal rabbits caunol be immunized to tetanus 
afber removal of the spleen. Líndemann and otbers 
bavě sbown tbat a dog wbioh haa undergone extir- 
pation of tbe tbyroid gland will not atand the doaea of 
caSein which tbe aame dog waa able to bear prior to ez' 
tirpatíon. Tbe effeola of extirpation, oř atrophy of the 
tbyroid gland, are now well known, as are also the bríl- 
liant reeulta following the adminia trati on of tbe gland 
in certain diseases. It ia suggested that tbeee organa 
are tbe aourcea of nucleated leucouytea, — theae differ 
from tbe red oorpusoloa in thal tbey posaeaa nuolei. 
Tbia naturatly enggested tbat nuolein might play an im- 
portant role in lbe prodHotiou of immunity, Tbis 
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thought occured to Brieger, Wasserman and Kitasato 
tfaey obtained negative reanlts but is ie significant that 
they ušed a temperatiire of 100° C in ihe elaboration of 
their preparatlona— we know uow that a temperature of 
56° C seriously impaire indeed alinosl deatroja tbeir 
virtues. Wooldridge of Eogland, whoee work seems lo 
háve been entirely overlooked, oblained very favorable 
reaulta aa indeed has Vaughan even more recently. We 
may dow consider it coDolusivelyproveo that the blood- 
semm, thyroid gland, apleen^ marrow of bonea, etc. háve 
coneiderablegermiotdal poweraad tbis power íh poaeessed 
by their nucleine. That tbe nuoleina do exert a powerful 
indaence in immunity Tiísoni and Cattani háve shown 
by Failarea to produce iminuDizatioD of rabbita to teta- 
Dua when the apleen bad been removed. We now know 
that Natare has provided apecial phyaiological guards 
againat infection by the ordinary ohaonels and forther 
that Bhe has snpptied geaeral phyaiological gtiarda in 
the nacleina whose germicidal power ia dependent 
largely opon vilal cellutar activity. Thia forces na to 
the GoncluaioD that immanity ia in a large measure due 
to the proďuotion of antagoDiatic substanoes whioh are 
produced by the etimulation of certain orgáne, chiefly 
the apleen, the thjroid gland and marrow of bonea 
which manufaoture nucleina — doea it not eeem reaaon- 
able ihen that these antidotal ^ubttances shonld he 
niicteins? Their kind and amount then woald depend 
upon the nátuře of the incitant and tbe organ or organa 
apecially incited. Tbís would indicate that the pro- 
cesses of Natare are eminently coneervative, tbat they 
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are oonstanlly atriving íor the aitEtinment of suuh an 
ideál Btate of health aa woiild render the syRtem proof 
againBt hoslile altacke of palhogenio orgaDÍHtas. It is a 
iHiestion whether this end might not be attained were il 
not for our vitiation and antagonÍBtn of Nature'8 own 
cffortM by our habiu and frequenl infraotione of all 
hygienio taw. Clearly tli*n anything whioh depreasea 
vitality prediHpoBGB to 8usceptibilily to díseape while it 
íh only U> au eiallatiou of vitality that we ííau look for 
immunity. 



Vil. — Antisbptich ahd Their Rklativk Vai.uk. 



AntÍHepsis is a condítion in wbich tbe developmeat 
of micro-organic life is retarded oř ratfaer prevented. 
The germ is not neceaBanly destroyed or killed; it íh 
aiilSoient aimply to arreat and prevent its development, 
ita power of exerciBÍng tbe reproductive fnnctionB. An 
antiBeptiu íb an agent capable of preventing putrefao- 
tion, that íb, the growth of thoae organiams which oanBe 
))Utrefaction. If the agent almo poBBeaaes the power fu 
km or (řesřfoy organtsmp, it íb germioídal in effect al- 
tbougb, of ooiirae, antÍBeptij; because a substance wbich 
poBBeaeea the power iif deslroying the organisniB which 
oause piilrefaution posBeBBea tbe power, ipso facto, of 
preventing putrefaotton. All^germíoidea are neceBsaríly 
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antiseptioíi but all antiaeptics are not necessarilj germi- 
-all potatoes are vegetables but all vegetables are 
not neceesarily potatoea. In order to demonstrate 
antiseptic power it ia ooly neceseary to demotietrate or 
§faow that the enbetanoe ia capable of preveDting the 
exeroiae of tbose funotions of baoterial aotivity which 
naaally result in decay oř patrefaction. Tbe germ is 
tbuB rendered ipnoouoae oř harmlees by inhibition of 
ita Dormal vital aotivity. Wben the lobibiting oondi- 
tion, the actuai preseDce of an antiseptic subetanoe, ís 
removed thon tbe interrupted prooesses may §npervene. 
ThuB alcohol, eodic chlorid, eodic tetraborate, ferroaa 
Bulphate and many other eubstancea commonly need aa 
germicidea do not, even in concentrated aolntions, de- 
atroy the aporea of varioua germa, bence they are not 
true germicidea, The true germioide killa oř deatroya 
tbe mícrobean element, reodering future development 
an impOBaibility except by renewed infeotion. Tbe ac- 
tioa of an antiaeptio ia very similar to tbat of judiuial 
incarceration, in whicb the offending entity ia isolated 
and ehorn of bia aocial and political functiona — be ia 
rendered inoapable of doiug harm. Germicidal action 
on tbe other band ia aomewhat analogoua to judioíal 
execution — the offenďing entity ia deatroyed. An anti* 
eeptio aabatance mual not only bavě the power of pre- 
venting the growth of putrefactive organiBma but maat 
also be capable of exercieing such reatrictive power 
even in ciilture media favorable to tbeir growth, di 
opment and proIiferatioD. 

So iPany peraoDB dÍBOaa» aaejtsie wd antisepaU 
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tbough antithetical termn. AKepais is, of 
eirable, an ideál conditioD and anliaepBia ie a means to 
tbat end. Moat wonndB and injuries are infected be- 
fore oomius under tbe care of the phyBician or eurgeon, 
ihere ÍB no pOBsibility of aaepsiB, in a strict BenBe. Tbe 
germ bas already gaioed aocess, no opporliinity baving 
been offered the pbygiDÍan to exclude it. Infection ia so 
ezceedingly insidiouB, eveu in oonditions wbere every- 
tbiog ueeme favorable to tbe succese of aseptic proced- 
ures, tbal it certainly seems ratJonal to err, if at all, up- 
oa tbe eafe eide by a conjunotlon of aBepRis and anti- 
Bepsia. lo so oalted aeeptic prooedureB every tbing is 
(fependent upon Bterilized dresHings, alerílized ÍDBtru- 
ments — steriiized by what means? Eilber by lbe anti- 
nejjíic actioD of moÍBt beat oř by tbe nap of anliBeplios 
tbemeelves. It íb ezceedingly difiicult to Bay where 
asepsie enda and antisepaiB beginB, for aBepals ÍB UBually 
allained by an antecedenl antiuepais. 

Undoubtediy tbe greatesl of all antiaeptics andgerm- 
iuidee ia bealtb. It ia only nben tbe natural and nor- 
mal eJHcienoy ia vitiated tbat N»tare becomeadependent 
upon Art. Tbe healtby Iíbbusb of the biiman body 
tieitber barbor infeotiona organiamf nor favor oř aid 
ibeir aubaequent development wben introduced. Indeed 
there cannot now be Ihn eligbteat doubí bat tbat the 
higheat type of hÍBlologíc vitality, wbicb we commonly 
term bealtb, in bigbly prejudicial to tbe actíon of palb- 
ogenio baclería. Furthermore when aach bavě beeu in- 
trodaued within tbe syatem, eitber by accident oř de- 
Bign, tbey are quiukly deatmyed uither in the uircula- 
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tion oř tiBHuee or else di^charged through the varíous 
emnnctory uhannels. CuDnioghain and otbera háve 
proven that baoteria ara frequently deBtroyed in the 
blood; Vaughan tou haa demonstrated tbe germioidal 
power of the nuclein of blood-aernm, WyBSokowicí 
claimed that thoee organisrns whicb are not deatroyed 
rapidly in tbe blood are deposited materially in the tis- 
Bnes, JQst aa is doně in the čase of partielea of pigment. 
He introduced anthrax bacilli, iu small quantitieB, into 
lbe blood of rabbita and found that they disappeared in 
twentyfour hourá; he claimed however to háve found 
them deposited in large niimberB in the liver and the 
spleen. Cheyne, Ogston, Ribbert and others háve 
proven lbe possibility of excretíon of germs by the 
genito-urinary traet, demonstrating their actnal pres- 
ence in tbe kidneys and urine. It has also been proven 
that germs may be ezcreted by the mammary, and poa- 
BÍbly alBO the parotid glands. Indeed Pashet and Lon- 
gard háve ahown that, in the čase of mioe at least, it was 
poBBÍble for cooci to be excreted by the conjunotivat 
membraneM, 

The medical Itteratore of the past few years contaiiis 
many referenoea to the germicidal propertiea of blood- 
Kerum. May there not háve been Bomething of faot aa 
well as fancy in the results ascribed to the old fasbioned 
and almOBt obsolete praotioe of sending invalids witll 
impaired vitality to abaUoirs to partake freely of the 
warm, freshly drawn blood of reoently slanghtered ani- 
malsV Not oniy has the blood-serum germicidal prop^ 
ertiee bul thoee of different animala vary in the inteu*- 



ity of their powers. ThuH tlie commou domestio rat íb 
higbly reBistant lo ihe action of most bauteria wMoh 
are patfaogeDJc in their eSeots npon tbe human or- 




So it seems that all of the Dormal funclions of tha 
body work together for its good in the preBervation 
itB hygieuic and vital aotivity. Wheu we eonsider bow 
Bligbt a cause luay iuternipt tbe normál operalions o 
aliuaCe and higbly comples maubine ualled tbe 
a organiam, bow careful and watchf ul of its healtb 
W6 ahouid be. These natural conditions and beneticieni 
tendenciea of ihe organÍHm may be perverted by various 
caueeH such as injury, oold, intlammalton, embolism, 
local oř generál depreselon of vitality, etc. For nen- 
turies nien háve ulimbed mountaina, crossed o 
bridged chat^ms, delvud itito the bowels of tbe 
burned tbe midnigbt oÍl, oourted death in a tbousand 
forma in a vain aud endleaa aearcb for the illusive and 
dťluaive "Elirir of Life." All tbia time Cbey labored 
in ignoranoe of the fact Chat tbe treai^ure sougbt lay 
coiiHlantly within their reach— nay, more — puUing 
Ihrougb their very beinga. And yet— and yet — Ihey 
fonud it not. 

For lbe most favorable developmeut of germg and an 
exercíse of vital aotivity uertain phjBical conditiona are 
necesaary. Tbus tbere mnat be (a) a uertain degree of 
teraperature, (b) a oertain degree of moialare and (c) a 
auitable nutrient medium; a combinaliou of these tbree 
eonditiona producee ideál sarroundiDgs for tbe develop' 
ment of micro-organic life. The growth and develop- 
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ment of geriaa vAa then be reatrained phfeically by (a) 
elevation of temperature, (b) depresBion of temperatate, 
(c) abseooe of niiCrient media, and (d) abseooe of idoíh- 
Inre — indeed they can be destroyed by suffioient elsřa- 
tion of temperature. Ctearly tben, wherti surroundÍD^H 
are favorable, even phyaioal conditions may sometimea 
be ušed as antiBepliu ageota. Some few gerraa, bow- 
ever, are able to mnlliply aC the freezing point (0° O., 
32°F.), wbile othere poesess powera of proliferation at 
temperatures as high as BC-VO" C, (IW-ISS" F.) — we 
muat remember in this oonnection tfaat tbe freezitig 
point Í8 zero on the Centigrade soale in common sdentific 
U8tí anil tbirty-two degrees above zero on tbe FahrenbeiC 
acale wbich ia in commen d^meaUc uae; and tbat thn 
temperature at wbioh water boils Í8 one biiudred degrees 
above zero on tbe Centigrade aoaie and two buodred and 
twelve degrees above zero on the Fahrenbeit aoale. Tbe I 
temperature favorable for the growtb of most baoteria ] 
is aC-tO" C, (68°-104'' F.), but as a rale most parasitio ■ 
apeciea require a temperature of 36°-40° C (QS^-lOi" F.), 
tbat Í8 about the normál bodily temperature. In vary 
high elevationa of bodily temperature, if the blood be 
not altered, its germicidal power in increaaed owing to 
the inhibiliog inůaence of eievated temperature; this 
advantage in inappreciable bowever beeauae of the oon- i 
comitant depreased vitality of tbe body itself. Let oB J 
prooeed tben to a coQsideration of the virtne of pbyať 1 
ual agentu aaautíseptioa. 

CoLD. — The weight of experimental evidence goea to 
abow tbat low temperaiurea do not usually kill baoteria, ' 
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although elevated temperature^ do. Frisoh (ISTÍ) er« 
posed varioua cultares to a. temperatura of 87° C. fteíoto 
the freezing point — he obtained tbis exceeding low tem- 
peraiare by ihe evaporation of liquefied carbon di-oxid, 
Even after expoeare to auoh a degree of oold he found 
tbat mioTooocci and bacteria multiplied abundantly 
wheo again plaoed uDder favoriible uonditionB. Frad- 
den found lhal Home species resisted low temperatiire 
wbiie others did not. He based this latter conclusion 
upon tbe faot tbat some bacleria díed, aitbough he did 
not oleariy prove such to be tbe result of the low tem- 
perature. As Sternberg aplly says, there would proba> 
blj bavě been a eimilar dimiaution iu tbe oultures, more 
especially if old, owiog to an exbaustion of pabalnm; 
thia of courae might be independent of freezing for 
bacteria, like bigher planta, dle in time — indeed oonlin- 
ued vitality dependa upon continned reproduotton. 
Priidden atso foiuid that repeated freezing and tbawing 
was more íatal to some forms, such as tbe typhoid ba- 
oillna. Cadeac and Malet kept portions of a tuberouloua 
lung frozen for four months; at tbe end of tbat tíme tbe 
injeotion of even a amall quentity into gainea-piga, was 
capable of produoing tubercnlosia in the animal ao inoo- 
ulated and infected. 

MoisT Heat. — Tbe burden of experimental evidenoe 
HeeiUB to iudioate tbat the ibermal death point of bao- 
teria is oomparatively low whea siibjected to the infln- 
enoe of moi»l beat. Indeed a large namber of patbo* 
genie organiams are killed by exposure to temperatures 
of ĎĎ^-SO" C- (l-if-HO" F.) for len rainuteB; aome are 
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killed atevenslightly lower temperaturesandby extend- 
ing the time oí ezposure it Is exoeedingly probable that 
Bomewhst lower temperaturea elill may effeot lbe samé 
result. Non-pathogenio bacteria as a rule require higher 
lemperatiirec, such as 58''-65'' C. {13IÍ 4''-l49° F.), and 
aome even higher still to effecl Ibeir destruelion. Glo- 
bighas obtained several Bpeciee, from ihe soil, which 
grew at 50''-70'' C. (122°-158= F.), while Miquel (1881) 
found a mctionleHn baoilliis in the water oí tbe Seině 
which grew lusuriantly in bouillon at 69°-70° C. 
(ISe.a^-lůB" F.). 

The resistaut powers of aporea are, as a rule, grealer 
than thoBe of germs themselvew; however, these reaiBt- 
ant powere vary in streugth among the various species. 
£veD the sporei! of all known pathogenlc bacteria are 
qnickly destroyed by exposurea (even though sbort, 
Sternberg aaye that five minutes is fully saflieieat] to a 
temperature of 100° C. (312° F.), námely that at which 
water boils. Tbe spores of tlie Bacilbis antkracis, tbe 
most resiatatjt and tolerant of all the cummoner patho 
genie organiiima, are killed in four minuteH by exposure 
to moiat heat at 100° C. (312= F.). Tbe resnits ob- 
tained by ^erain and Sternberg seem to indicate that 
tbe apores BatHUui tuberculosis are destroyed by an ei- 
posure of ten rainules to a temperature of 70° C. 
(168° F.), atthough Voelsh claima lhát a temperature as 
high as 100° C. (212° F.) ia inBufficient forthis. We may 
bowever reasonably and certainly rety upon the faot 
tbat eipoBure to moiat heat at the boiliog point (100° 
O- or 212° F) Í8 Bufficient to deatroy all pathogeniú 




germa aod epores in a few mÍDutea. Some non-patho' 
genie germe and eporea reaiet thia temperature but b«- 
ing non-patbogenic in eharacter (tbat is, inoapable oí 
caasing disijase) lbe fact poaseBses little prautical im- 
portance to the physioian and Burgeou. 

Dkt Hkat.— Kocb and Wolffhuegel (1881) fullj de- 
monutrated tbal when micro-organisma are expOBed, in 
a desaieated eondition, to the influence of dry healed 
air a bigher degree of temperature is required for tbeir 
deatructíon thao wben tbey are moist, or exposed to tbe 
action of hot water oř moist ateam. Theae deductions 
were reaobed as tbe dírect reauit of experimentB made 
witb a large number of pathogenic aud nonpatbogenic 
species, 

Exposare for an bouř and a balf to a temperature of 
78=-123'' C. (172,4"-y53 4° F),and for one hour to a 
temperature above 100° C. (212° F.) failed, in tbe uaae 
of (liy heat, to kill variouB noupatbogenio germa bnt 
did deatroy tbe bacteria of mouše aepticemio and rabbit 
Heptioemia. A temperature of 120°-1'28° C. (248°- 
262.4° F.) aud an expoaure of an hour and a balf waa 
required to inaure tbe destructiun of all apeoiea treateči 
in lbe absence of aporea The spores of BaňUua anthra- 
cis and Baňilua subtiiia reaitited tbia temperature, requir- 
ing a ijmperature of 140° C, (284° F ), and an ezpoaure 
of tbree hours to effect tbeir deatruction Bul tbia 
temperature ia decidedly injurioua to bedding, clotbing, 
and moat of tbe commoner doraeslio ohjecta requiriog 
diainfection. Since lbe apecifio germu of dipbtheria, 
typhoid fpver, eryaipelaa and cholera do not form 
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apores, objects ÍDfeoted by theee diaeaHea may be dia- 
infeoted by dry heat at a temperalure of 120° C. 
(248° F.) and an esposnre of two oř threo hours. 

Dry heat is not only leas aotive than moiat beat bnt 
is aleo leaa penetrattcg, eapeoially eo in the oase of 
folded blaoketa and other arliclea fashioned of poor 
eonduotore of calorio. Kooh and Wolffhuegel demon- 
Btrated this by placing registering thermometerB within 
folded blankete and varioua packagee. After ezpoaare 
for three hourá in a hot air oven to a temperature of 
133°í;. {271A°F.) the tliermometera ahowed tbat a anffi- 
oient tenaperature to klll bactería bad Dot been attained 
JDternally. Kohe oonducted slmilar experimenta, aub- 
jecting rolla of blankets to a temperature of SSO^F. 
(137. 8°C.) for three hourá; he fonnd that they were but 
very eligbtly aSected in their interior. 

Henoe it eeema that moist heat ia mucb more effeotive 
as a germicidat agent Lban dry heat. la the caae of 
moiat heat the liqaid pierceH or penetratea mechanicaliy 
thua oarrying the heat to every portion; it muat be evi- 
dent then that to aecure thorough diainfecCioD of cloth- 
ing, blankete, aheeta, eto., boiling ia neceaaary. 

Dessication. — Culturea in the moist oondition may 
retain their vitality for a conaiderable iengtb of time. 
Paul aaya that the typhoid bacillua has retained ita vi- 
tality more thaa aix montha. Deeaioation ia however 
quiokly fatal to eome pathogenic bacteria, auoh as the 
oholera apinllum whicb Paul aaya periabea after deaaioa- 
tioti for one haif hour at the ordinary temperature. 
The typhoid bauíllua withatanda thia trealment for eight 




oř len weeks, lbe bauillneof diptheria fonr orfive months 
ftod lbe baciUus of tnberuuloBÍs five montha. Spores 
Uowever retain tfaeir vitality, even in a deesicated condi- 
tion, for a great iengtb of time. 

LiGHT.— DowneB and Blunt (ISÍT), in a report to the 
Koyal Society of Loodon, firet oalled attenlion to tbe 
fact that ligbt has an injurioDB eňeat upon bacterial life 
— indeed tbey even olaimed tbat oultiirea migbt be eter- 
ilized by expoeure to direct eunlight, Tyndall verífíed 
these claima to aome extent by experimente sbowing tbat 
development ia reatrained at leaet by direct exposure. 
This does not seem altogetber improbabte wben we re- 
member that many of the bacteria are lower formě of 
vegetable life devoid of chlorophyll and on thie account 
would thrive belter in absence of direot ennlight. Tben 
too we know tbat ligbt nndoabtedly has cert^iiii definite 
aotinic and obemio powers. 

Oaillarďs experimente aeem to concluaively prove 
tbe germicidal power of ennlight in the presence of 
oxygen. Geisler thinks that such effeetB are partially 
dne to the aotion on the gelatin uulture media and Eooh 
oonfirms tbis result with hiB experiments with the tub- 
ercle bacili as. 

Sternberg eays that expoaiire to Bunligbt íb one of the 
moat potent and the oheapeat of agents for the deatruc- 
tion of patbogenic baoteria and is a practioal ai.d valua- 



Elbctrioitt.— Attampts háve been made reoently to 
ntiliie thÍ8 foroe for tbe destraotion of germ life. Re- 
oenl experimentB make it Heem doubtful that the eleo- 
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tricity aotB directly; if BO, alrong currenta and moder- 
ately lODg expoBuresare esBential. It Í8, or Reems rea- 
HODably oertaÍD, that the cbief virlue of eleutricity lieBin - 
the virtUB of the productB of Ub electrolylic action. For 
inatanoe the deoomposition of aqueous media wouid 
yield naacent oxygen aod hydrogen, the former of wbiofa 
poHBeHseB undoiibted antieeptio value. 

Tfae number of antÍBeptic subetaoceB proposed and 
recommended by variouB anlbors and eicjierimenterB Í8 
conBÍderable and i» furtbermore ooDstanLly increaBing 
witbout ceBaation. It Í8 important then tbat tbe pbysi- 
uian and snrgeon should be moderately familiar with 
lbe§e BnbBtancBB, or ibeir comparative values at leaat. 
These different products do not act uniformly in their ' 
reBÍstance to different pathogenic micro-organiam?; one ' 
agent may be exceediugly active againat one Bpeoiet ' 
and ínert towards otber. Tben again sporeB are often 
and indeed uaually more resintant tban tlie parentgerm. 
Not ooly do becteria vary in their reBÍ8tive power to J 
tbe action of antiaeptic Bubstaticea but the activity and I 
value of the latter may be influenced by variouB sur- 
ronnding conditiona. Chief among theae are the nature 
and quantity of the materiál with whicb the baotería 
are aaaociated. Some diAinfeolantB act by an oxidatioa J 
of the offending entitíes and a mutual deatruotion of the I 
germ and germicide reBulte, aa ia the oaae with potassio I 
permanganate. But tbia aubstanoe oxidizes OTganio 1 
matter of all kíudH; bince, if organic matter exiata as- 
Bociated in quantity wilb germa the value of the ger- 
mleide may be ímpaired becauae it may uxidize the oř* 




ganic matter and be iteelf dealroyed before tbe baoteria 
are affected. Then again we must conaider the oběmi- 
cal natare of the aubatanoes tliua aasocialed with bac- 
leria. For eiample, silver nitráte is a very efficient 
germicide and anlíseptio but if nsed to diainfect urine 
it8 germieidal efliciency would be highly impaired if 
not entirely counleraoted by tbe aution of the eodio 
chlorid of the nríne iipon the nilver salt, ihe latter be 
ing precipitated as an ineoiable and c o m párati vely inert 
argentic chlorid, thus- — 

Ag NO,+Na C;=Ag Cl+Na NO,. 

Moreover tbe presence of albumin may inhibit the 
action of mercurio oblorid (lig Cl,) and other melalliu 
aalta. Van Erraengem states that the epirilla of cholera 
are destroyed in houillon in one half bouř by mercnric 
chlorid in the proportion of 1:60,000; wbile in blood- 
sérum a proportion of 1:800 waa required to effect the 
eame reeult that is, a aolntion nearly aeventy live timen 
ae Btrong in lbe lalter čase as in tbe former. Why is 
Ibis? Bouillon, as has beon concluMvety proven, con- 
sists ohiefiy of the eitraclive salta of beef, it oontains 
líttle oř no albumin, being anaiogoua in chemical oompo- 
sition to nrine. Blood-aeram is rieh in albumenolda — 
the inference is obvious. 

Some agenla are rapid in action, othera extremely 
slow. Then agaír. different speoies of baoteria rtquire 
different expoaurea, some of short duration while otfaers 
rcqaire a lengthy expoaure; thia is on accoant of the 
varyiog reBÍstive powers, Niasen found that a solution 

„"ohloride of limo" (tbe hypouhlorUe ia what is really 
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ineatit) contaiuíng .rj% destroyed antbrax bauillí ín oue 
minnte and tbe cholera epirilla and typhoid baoilli in 
five minuteB. Other agenta migbt require eeveral bouře. 
Aa a rule the stronger the Bointion the ehorter the time 
of exposnre reqiiired and vice versa. 

Tbe temperature at wbich an espoeure is made may 
direolly affetit the result. Věry high temperaiureB in- 
hibit vital activity (and indeed may even deetroy), 
henoe nnder auch oonditiona of restraint of resiative 
power we would naturally expect to iind the germ eape- 
(iially BUBceptible to antieeptioa. 

The number of antiseptic Bubslances ia legion and as 
nodefinite and rational method for grouping lbem bae 
as yetbeen devised, perbapa an alphabetio arrangement 
may prove must convenient for their individaal conei- 
deratioD. 

AoKTANiLiD, (Antifebrin), also termed Phenyl- 
acetamid. The drag ia cbemioally an anilin in which 
one atom of hydrogen bas been dipplaoed or replaced 
by the oomponnd radícal acetyl, ihua: NHC,H,C,HjO. 
It ia a white, cryatalline subatanoe when pure, ooourring 
in brilliant rbombiu platea. It ie usually prepared by 
tbe action of strong aceliu acid iipon anilin and by 
prolonged contact with hydrocbloric acid ia resolved 
into itB constitaentB. Aoetanilíd íh inaoluble in water 
at ordinary temperatureB bnt Íb readily aoluble in chloro- 
form and ether; it is also Bomewhat soluble in aloohol, 
in the proportion of 1:3.5. It íb cbiefly ueed as an 
antipyretio biit has been recommended as a local anti- 
septic. !t8 abuse givee rise to toxio symptomB. 
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AcBTic AciD, — Pure acetic acid ie a colorlesB liqnid, 
having a peouliar pungtnt odor like that .of etroDg vin- 
egar (which nsoally coDtains 4-6^ of acetic acid), free 
from empyreuma and poaseBeing an iDteneely acid taBle. 
It íb, in conceDtrated conditions, somewhat escharotic 
and corrosive. It is the §econd member of thc group 
of Hocalled "fatty acida", resulting from the direct ox- 
idatioD of ethyl aldehyd oř the altimate oxidation of 
ethyl alcohol. Ua chemical formala is HC,H,0, oř 
CH, COOH. The acid as nanally sold conUins about 
tfaÍTly-BÍx per cent of monohydrated acetic acid; absO' 
Inte acetic acid ia a oryBtalline Bolid somewhat aaalo- 
gous to ice íd appearance and hence termed glacial 
acetic acid. In a concentrated form it íb a corroBÍve 
poison. 

Koch fouad that 5% failed to Icill antbrax spores 
even after five days expoBiire. Abbott found that the 
samé spores reaistcd the action of 50% glacial acetic 
acid, even after an exposnre of two bourá — indeed the 
spores of the anthrax bacillud eeem to poseess pecniiar 
resietant power to tbe action of the acid. Kitasato 
however foand that 3% woald kill typhoid baoilli in 
fíve hourá while '2fo ctfectcd the samé reaidt in the samé 
Ume with the spirilla of cholera. 

M. Hasohimodo has reported from Paris that a vine* 
gar containiug '2:2-3.3% of acetic acid saturated with a 
pure culture of the spirilla of cholera can, after an in- 
terval of fifteen minutcB be inoculated into anímala 
rithout danger— oř even enten with impunitj by buman 
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In 1874 Klein made the sUtemenl that oorrosÍTe 
Bublimate had no more gennicidal value Ihan vinegar. 
It U intereating to notě that MeCIintock, in testing the 
Irutb of thifi Btulement, fonnd that vinegar coataining 
6:3-7% of acetic acid prevented ihe growth of micro- 
organÍHiUB as efectually as a 1 ;1000 solutio?i of corrosive 
subUmate These re^alt^ completely verify Klein' a 
Htatement. 

Crude acetic acid (pyroligneoue acid), aornetiinea 
called "wood vinegar," ie the orude product obtáined 
wben wood is snbjeuted to deBtruuťive distillation. It 
is a dark-brown liquid, aloiost blaok, the color depe 
ing upon the amoiint oí tar contained; it poesesses a '. 
tíh araoteri Stic, penetrating, smoky odor very like that of 1 
burnt wood. The tar present is remlered soliible by tbe . 
acetic acid — indeed acetic acid has alao the power of 
effeoting a partial aolution, at leaat, of albitminoua sub- 
Btances; the presence of this tar, no doubt, adds nu 
to the antiaeptic qiialities of the liqiiid. Some attention 
haa been paid to this substance during tfae past year; 
its accessibility, ita cheapness and other properttes | 
would make it very desirable if subseqiienl researaheB ] 
and experiences can índiibitably prove that it has de- 
cided antiaeptic qiialitiea. During the paat year it haa 
been constantly ueed in varioua morgues and bospitala 
and, a<i Squibb aays, han worked admirably. 

AcBTOtJK, — Pfoduced by the dry distillation of an 
acetate, aiich as oalcic acetale; its chemícal formitla is 
(CH,),CO. Koch has demonatrated that anthrax apores ' 
grow freely after two days eiposure to the action of 




acetone anil that Ihey are noL de§troyed by líve daye ax- 
posare, attbougfa their aotion ie somewhat enfeebled. 

Alcohoi,. — Chemicslly the hydroxid of ethyl {the 
NAOoad member oF the radicalií of tfae raarsb-gss eeries), 
it-s cheinioal formula beiiig C,HiOH. The properties oC 
thia BubBtanoe are too well knowD to imed deaoription. 
It waB one of ihu tírsl antiaeplioa ušed, though uow 
almoHt entirely diauarded. Il was advocaled Íii a 
pamphlet by Bataille (1859) and adopted by Nelatoii 
08ti:i) and alao by Le Forl. Subil! and Fischer demon- 
Htrated lliat tuberculoiiH aputiim had its infectlouH 
nátuře deslroyed by aloohol, bul that tíve volumea of 
absolute alcobol were neceHaaiy lo deatroy the baellli, 
equal volumes beiug ineflioient. Pure caltures of the 
baoilluH were completely Hlerilized by tive mintites ex- 
poHore to the action of absoiute alcoho . Koch found, 
bowevev, that even an exposure of one hundred and teu 
daya had no effeut upon anthrax eporen. 

Alum —The alumtt are hydrated doable Mulphatea of 
aluminum and eome other poailive radical — more oom- 
monly eilber potasHÍum oř ammonium, thua: K,A], 4 
(BO,) .34H,0 or(NH,), Al^ 4 (SO,) .24H,0, Miquel has 
determined that while alum is not germicidal it in anti- 
septic and that a proportion of 1:232 íb aufficient to 
reaCrain putrefaolive deoompoaition in bouilluii. 

Aluminic Acktatk.— AI (C',H,0,)j, Kuhn has de- 
termined lhát il is antiaeptic in action in the proportion 
of l:5,:25i) while De U Groix plaues ils antiiteptio power 
at 1:6,310. 

Ai.tiMiMio UsLOBm.^ Aloi,. Miquel baa deur* 



Liiedlhal íh'\n HiibuLance ih autiNeptii; in Ihe proportiuu 
uf 1:714. 

Aluhkol. — ThÍÉt iiew aspiranl ia au alumiuum salt of 
naphtbol-sulpbouio acid. It U a reddiah wbite, noii' 
hygroficopic powder, darkenin^ iii color by age oř ex- 
poaure. It Las but recently been iotrodiioed to the 
iiolioe of the profeasioD; this waa doiie al the latě 
International Congresa of DermatologiatB in Vienna. 
The drug is readily aoluble in cold water, mueh more bo 
in hol water, lesa aoin glycerin aod alcohol and inaoln- 
ble in ether. It han an acid reaotion and precipitates 
gelatin or albumin, tbia prenipitate being sohible in ex- 
cftBBof gelatin or albumin and tbus aliowiogpenetralion 
of the dnig within the liaBues by viriue of thia peouliar 
property. It ia dosely allied to Sozal and Sozo iodol 
liut ia miich more aatriiigeut than either. 

Kraud, of Paris, has uned the drug exteiisively and 
deolarea tbat it neitber irritaies nor gives pain. Spen- 
gler found lhal it is comparatively free from poisonoua 
propertiea but tbai wben large quantitiea were intro- 
duced beneaih the skin or within tbe aloiuach the kid- 
neys were apparently affected — altbougb Spengler does 
not State it, ihia is probably due to renal elimination. 
Indeed Dra. G. B. Wood and A. Slille hold that other 
Nalta of aluminnm, aiialogouH to alumnol, are fonnd in 
Ihe urine of peraons taking them. 

The drug bas not, ae yet, been largely uaed in tbÍH ; 
counlry. Blount and Delavan, of Nev York City, re' 
l>orti!d favorable reaults from ita use at the latě Pan- 
American Medioal Congreas. Dr, Delavan aaya how 



ever Ibal he uouid not put it on as high a i>lat)e oí iiae- 
fuIneřB ae waa claimed for il. ILb high price (costing 
fonr timee as maob in this oonntry aa in Germaay) also 
Btands in tbe way of its generál use. Good reports háve 
been given of its use in gynecology and otology, but it 
Í8 |irobably too early as y et to pul a proper eetimate 
upon its value. 

AuMONiA. — OcGurs as a gas (NHi) and in aqiieoua 
Holution (N11,0H, ammonic hydroxid, ammonic bydrate 
aud "amtnonia water"). Kitasato found that .3^ woutd 
kill the typhoid bacilli and the cholera spirilla after an 
exposureof tíve hourp. 

Ammonio Carsona^tb. — (NHJiCO,, Kitasato found 
that a solutiou of 1:12ď restrained tbe development 
while 1:100 killed the lyphoid baoillus in five hours. A 
Btrengtb of 1:77 was required to kill obolera spiritla in 
tb<j Hame time. 

Ammonic Chlorid. — NH,C1. Koch found that a 5% 
solution did not kill antbrax spores even after Iwenty- 
tivedaysexpoBure. Indeed the substance bas no germ- 
ioidal power, but Miqnel gives it antiseptio power in the 
proportion of 1 :9. 

Ammonic Fluo-Silicatk.- — (NH(),8iF,. Stroiíglygerm- 
icidal and antiseptic. Faktor demonstrated that a S% 
Holution killed anthrax Bpores after from onequarter to 
tbreequarters of an hour exposure. A solation of 1:1- 
000 prevented tbe growth of the bacilli of antbrax and 
typhoid tever, even in uutrieut gelatin media. 

Ammonic! řjuLPHATR.— (NU»),S0,. Kocb found that s 
4% Boliition reqnired llve days to kill antbrax sporea. 




Miquel foiind Ihe niibfltanoe antineptio in tho pro|iortLon 
of 1:4. 

Anilin Dvks. — Those uKed ae antÍHe])lic8 are chiefly.']] 
roeaniliii, methylene blue, methyl violel and methyl yel- 
low, tbt! two latter being sold by Merck as a patented J 
(•reparation imcJer tbe name of Pijoktanin. These aub- I 
Htanoes are all intense coloring agents, even in minuté ] 
qiiantitiea. Sternberg says that reoent researofaes indi- 1 
oale that theee agents possess decided germioidal pow- 
ers, even in dilute solntion. Boer found tbat tbe vaň- 
ety known as "malachite green" was ftven more effica- 
cioiiB than metbyl violet, yet gave them botb a germioi- 
dat value far above that of raecurio chlorid. Roswe)! 
Park after a mom ezhaustive neries of experlmentB 
denies utterly all sucb olaims to effioienoy, He saya: 
"I háve been led to detail my experimenta witb the ] 
mateňal not mereiy aa illnetrative of a method, bnt be- I 
caiiee numeroas artioleM háve recently appeared vritb re- 
ference to it, in some of whicb the writers appear to j 
háve allowed thRÍr verdiots to be intlneDced by what lbe j 
mannfacturea bavě olaimed for it, ratber tban by any- 
thing like a euieotific test of ils gunuine valné. 

I wonld not wisli to be iinderetood as inveighing I 
against a oeriain well-known value wbich most all of 3 
tbese anilin preparations bavě in common. In 18T2, Dr. -j 
Chas, Ciirtman, of 8t. Louis, made knowo tbe fact that J 
tbey poaeess antiseptiu properties, and common expeň- ! 
enoe oontirmed his statement. Hlilling bas gone ao miioh ] 
furtber as to aspert t hat tbey are absol utely iion-poisonouF 
a Htatemeiit wbiob is far from juslitied by factx. * * 



On the wbole, then, ithae biit few qualities by whioh 
WB are to commetid il above numeroua otber droga of 
ita generál clase, wbile in all lhát niay anawer to tbe 
more ecrupulons deinandH of a^ieptic surgery it han 
proved in my bandě — an in Ihoae of otbere who háve 
tested it from tbe pnrely olinioal slandpoint — disappoinl- 
ing." {See fyoktanin and Methylene blne). 

Anilin Oil. — Riedlin aays tbat anilin waler, in the 
Htrength of 1:5, has the power of preventing the deveU 
opment of bacterta even in autríent gelatin media. 

Anisic Acid.— C.H^OOH.COOH. Tbia anbetanoe íh 
a coDBtituent of the oils of anifle and fennel and is an 
ÍHomer of methyl salioylic aoid, whioh latter ih uloaely 
BÍmtlar to synthetic oil of wintergreen (a compound 
ether, oř ester, námely methyl Baliclyate). The aoid 
oconra in tbe form of colorleBs prisma whioh are insotu- 
ble in water bnt are freely aoluble in bot and ooid alco- 
hol. The drug posseeees anlipyretic ag well ait antieep- 
tio propertie^; it has been ušed in tbe treatment of 
wonnda. 

Annida.lin',' — Thia anbatanoe is freqoently confounded 
with Aristol whioh it dosely re^emblea chemically and 
physically. Annidalin ia dithymol íri-iodid while aris- 
tol Í8 tbe ďíiodid. It ia a reddish-brown powder in 
wbich light and heat cauae the liberation of iodin. It 
is insoluble in water, slightly soluble in aluohol and 
readily soluble in ether and obloroform. Cerna says 
that ariatol is oniy slighth/ solnble in chloroform; i f Ibis 
ifl ao it would be a ready meana of distinotion betweeii 
annidalin and arinlol, ainof tbe Tormnr ia freely suluble 




íd ohloroform. Bat tbe tnanufacturera of arielot claim 
tbat it íb freely Holnble in ohloroform. 

Annidalin is ušed ubiefly att a local antiseplio aud 
duetjng power, probably owing ita chief virtue to tbe 
gradiial decompoaition and oonaequeiit liberation of 
iodin. It ír proposed ae a substitute for iodoforni, but 
like lbe lalter íb practically devoid of aotive genuicidal 
properties. 

AffTiiKA.KOBifi.^Also t«Tined Desozy-alizarin. Tbia 
BiibstaDCP, a derivative of pbeiiol and allied lo cbryBO- 
pbanic auid, íb obtaiued from alizarin, lbe urystalliDe 
principle of lbe common madder-plant. It íb a yellow- 
ish powder readijy Holuble ín alcobo), glycerin end 
dilute alkalíne eolutions; sparingjy soluble ín etber and 
obloroform and insoluble in water oř acide. It ia nsed 
ubiefly as an anti-paraBÍtío ín dermatology and baa beea I 
of speciál value, il ia claimed, Ín pBoriasie, ptyríaBis J 
vereicolor and alao berpes; it ís usualjy ušed ín tbe forni I 
of an oíntment. 

Antifkbrin, (see Actlanílid). 

Antipybin, {Análg(sin). — Also oalled 
Methozin, Phenyl di mfthyl pyrnzolon, 
ijuinizine and Dehydro di-methyt phenyl pyrai 
a derivative of coai lar, ils cbemical formala being,^ 
C„H,jN,0. Antípyrin ia a wbite oř reddish white, 
cryBtalline, odorleaa powder of soraewhat bitter taste i 
and ušed cbieHy au an antipyretic and analgesic. It iS ^ 
readily soJubJe in cold water, rectified spirita, and chloro- 1 
form—aJBo ín ether in lbe proportion of 1:50. It baa J 
been d union Htrat(.>d tbat tbe ilrug aUo poaxat^iieB antÍBep-^ 




tio propertiefl. Experimente Beem to uuntirtn the elate- 
menl that, in viiro, it has the jirower of dcBtroying the 
diphtberitiu bacillua in forty-eight hourá. 

Antihbphin (Abbpsin). — Oalled also 
firiim pheni/l-acetamid aud JPara-mono hrom-acetanitid 
and having ifae chemical formula OiHiBrNHOiUiO. 
It occurs in odorlesR, taHtelesB crystala wbicb are 
Nolnble in alcohol and ether, slighlly ao in gly- 
cerin and inaoliible iu waler. li bas been ušed 
in typlioid fever, pneiímonia and phtbiBÍíi and 
aUo tocalty in woiindaand heraorrhoidH. Has attrauted 
blit iittle attendon. 

ANTiBKPTiří, — Called ako Ziiit: borothymo-iodid 
and lodo bóro thymolate nf zinc. Il is not however 
3 dofiaite eheraioal compound, as eicher of these namea 
wouid indicate, but a misture of at leaat fonrdelinite 
and diatinot obemical oompoiioda. Ila uompoBÍtion haa 
been gíven by Squibb, (roldmanii and Uurna as followa: 

3QUIBB. r.OlUMAN 

Zinc iíulphale, 8j 85 

Zinciodid. 2} lí 

Thymol. zi 2i 

Hotic acid, 10 10 

It íb apparontly but líltle uaed aud notiued and indeed 
ean bardly be aaid to be in generál uae now. 

Antikbptol, — This aubatance cbemioally ia the iodo- 
aiilpliatu of oinobonin. It ia a reddiah-brown powder 
wbich ia Boluble in water, aluobol and chloroform. It Ím 
chieliy aiiggeated an a aubetitule for iodoform. 
— C|,Hi,0,. Thia subatance ia 1 
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fouud (about 3.5%) in the leavea of the oommoD bear- 
berry {Árctostaphylos Uvavrsi) aad iu other pUnts, 
espeoially ihe iliemberB oí the natural order Ericactee. 
Jt occurH íd long, colorlesa and brilliant eilky needles oř 
bunches of auoh needlos whicli are sparingly soluble in 
cold watei', slightly bo in etber and readily soluble in 
liot water aiid aloohol. The Qryatals háve tbe formuli 
(U„H„0,), .11,0, bul loMe ihis water of crystallization 
at tbe boiling point (100° C); they pouiseBH a bitter 
taute and a ueatral reaction. Thie Bubstance is chiefly 
ťmployed in affectioiia of the genito urinary traol and ia 
aaid to be a moat valuable antiseptic in this respeot. 
Thia elfect íb probably not due to diieot aotion of the 
drug itBelf but to tbe hydroi^ninone (CjH.O,) whioh íb : 
Bet free in the orgauiBm. Wben arbutín íb boiled witb J 
dilute aulphurio aeid or Hubjecled to tbe aotion of emal-. 
Bin oř anothei' ferment oontained in the bearberry it is,l 
eonverttíd into hydruquinone and glucoBc. It haa \ 
been proven by Von Mering and StefEen that the dis- 
coloration of the uriue wbiub ensacB upon the adminis-- 
Iration of arbutín íb due to lbe bťeakíng ap of tbe ar* J 
butin in tbe body into glucoae and hydroquinone. Thiá.] 
change probably lakea pláce in the kidueys, as arbutin íb.J 
free from toxÍQ propertieB wbile, aB Brieger, has démon- 
strated, bjdi-oqainone ia poisonous; Forater haa Bhown 
Diat the latter íb a powerful disinfectant and anti- ' 
ferment. It ia atated that a one per cent aolution will . 
arreBt putrefaotíou and alcoholic fermeutation wbile I 
onebalf per uent íb suAícient to arreat butyric fermen- , 
Latí on. 




Wher adminintered internally u^ually aboiil 75 grainn 
per dieni, in divided doses, are givan. 

Abibtol.— Sometimes erroneonsly termed Annidalin. 
Ohemioally it is di-tbymol di-iodid and uonsiBts of two 
moleouleN of thymol (C|,H,,OH) in whicb two atoms of 
hydrogen and two radioala of hydroxyl (OH) háve been 
diaplaced by two radicals of iodoxyl (01). The empiri- 
cal formula then would be C„H„ (Oí),. It ia a reddish- 
brown powder with an aromatic odor and ie produoed 
by the aotíon of ati aqueous solution of iodin in 
potassio iodid upon an aqueoiis eolution of thymol in 
the preaenee of potaHsic hydroxid. It ie readily eolnble 
in ether, chloroform, collodion and traumaticin; alighl- 
ly so íd alcobol, and insoliible in water, glyoerin and 
alkaliea. It has been largely ased as a looal ántiaeptic, 
in the form of powder, aolulíon and ointment, in many 
condilione — espeoially as a suocedaneum for iodoform, 
whioh is unbearable on account of its intolerable and 
diaagreeable odor. 

Absknoub Acin. — This is the snbstanoe formerly 
termed "araenioue acid" bitt whioh the laat edition of 
the Pharmacopeia changea to ita prezent forra by elimi- 
nalion of the letter "i". Areenous acid properly «o- 
oalled has the chemioal formiila H, AsO,, bat its anhy- 
drid (As, O,) is so freqaently oalled by this name aa to 
give ríse to aome confuaion. The solution of the anhy- 
drid in water gives a dilnte solution of the acid ho w- 
Bver. Koch foond that 10% deslroyed the vitality of 
authraic sporem only after an exposnre lasting ten days, 
no such result being produoed in six days. Miqnel has 
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Abaprol. — Cbemioally thia suhtld,ni3e \b Catciiun beta- 
iiapkthol ulpha-mono itulpkonate and baa the formaia Ca 1 
(OH.C,„H,S0,),3H'O. It ia a whíte scaly powder ob-^ 
tained by tbe actton of heated Rulpbuno acid apon beta- ' 
naphthol and then forming the oalciiini salt by oorabina-, 
tion wUh the resultiug acid. It íb feadily eoluble 
water and aloohol. 

It is recommended as an antiseptiu in aohitioDH with i 
a Hlreiigth of 5%. Il defttruya cholera spirilla iu strong 1 
Holulions and prevent^ the growth of microben ín weaker J 
RolatioDB and íb quite popular in France bnt haB gainedJ 
liUle oř no foolhold in this oounlry. 

AsbptÍn. — Ib Baid to ha an empirical mixture of boriol 
acid, borax and alnm. Ib seldom beard of, cliniosl \ 
literatuře od the Bubject being somewhat soarce. 

Abkptol, — Aleo oalled Ortňophtnol, Sulpho-carholic \ 
ucid, Sulphonic acid, Orthophetiylaulphriiiic aciW and J 
íhzo/ic acid. It ia usually fonnd in tbe form of Bmallp] 
deliqneflcent and cryetallme needlen or else, more^ 
frequenlly, aB a heavy, reddiah, volatile liqiiid nearly í 
one and a baif timeB aa heavy aa water and of a syrupy I 
consiatency. It baB an aatringent taste and an odov I 
atrongly reůembling that of carbolic acid. It ia ob- 
tained by tbe chemical aotion of equal partB of concen* 
trated Biilphuric acid upon oarbolic acid in tbe oold; 
ilB cbemirial formnla is C.H.OHSO.OH. It ia freely I 
aolubie in water, al co bol and glycerin. It ia nsed inter- { 
nally in the form of a lemonade and looally in Bolittions J 
of l.to 10%. 



According to Hneppe a 10% aqueoua sotution killij 
anlbraK 8poreB in Len minutes,' bul a 3-5% eoliition is a 
reliable disinfectant in Ihe abeenoc of aporea. Sqaibb 
aaye that "It bas nol eupplanted uarbolic aoid ho far, 
however, althougfa it hae now bad eeveral years to [ul- 
till the originál expectaťion." In the last number of bia 
"EphemeriH" be Haya Ibat Aaeptol "haa not fnlfilled 
ita promined missioii of eupplanting oarbolio acid and 
may dow be considered on lbe retlred list," 

Babic CHLORm—BaCI,, The salta of barium bavě 
pracťically litlle oř no u^e iti medicíně. Miqiiel baa 
determined bowever that the chlorid has antiseptic 
properties in the proportion of 1:10. 

BBNzaNK (Benzol),— C,H, A ooiorleaa volatile 
liquid, alightly ligbter tb'tn water and obtaíned by tbe 
diBtillation of coal tar. Benzene or Benzol ie a defínite 
chemical compound and ia nol to be oonfounded witb tbe 
oommeroial "benzine" uned for tbe removal of grease, 
elc; thÍ8 latter substance ia a complex mixture of tbe 
hydrouarbons of the marsb gaa aeriea and ia not a detin- 
ite cliemical compound bat a misture oC componnda. 
Benzol haa been ušed of latě in tbe trentment of intlu- 
en7.a. It ia alao Daed as a paraaiticide; Sneguersky and 
otbera bavě reported tbe auciiea^ful treatment of scabiea 
(itcb) by inunotions of benzol alone, or mixed with 
equal parta of fat. Redneas of tbe skin is produced, by 
briak fricLion with a thiuk clolli, before tbe application 
of tbe drug. Snegueraky tinda that tbe piire artícle 
best adapted for the treatment of the parasitic condition 
uncomplícated, but when accompauied by an eozema- 
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toRB oondition tbe beei re§iilts are obtained when th« ^ 
benxol íb (íonjoined with an emolHeot fat. 

Kocb made experimentB with a view lo deoiding lbe 
germicidal power of Ihis Bubstauce; he found that 
tweut^ daya exposiire waa inBufKcíent to kill antbrax 
spores. 

Bknzoii.' Ach..— HCHjO, or C.H^COOH. Thia sub- 
Btanoe oocars naturall; ae a coDstituent of gum benBoin, 
wbioh íb the tsonerete juice of a tree indigenouB to Peru. ■ 
Betizoic acid may be prepared by the Hublimation of tbis 
gum oř it laay be prepared arti6eially from aaphtbalene, 
It uBually oeours iu lbe form of white ffiathery oryataU. 
of a Bliky luetre and a fragrant aromatic odor due to 
lbe presencB of a volatile oil^tbe pure acid ia free from 
odor. It melts and volalllises witbout decompoaition 
at 250°. It is but sligbtly eolabte in aold water, more 
80 in warm or bot water and freely bo in etber, alQohol, 
fixed oíIb and alkaline Bolutions. Benzoiu aoid ia widely 
diatributed througboul the vegetable kingdom, oonsti- 
tuting the peculiar principle of all true balaama and is 
ocoaBionally preseut iu the urine of herbivora. In 187S 
Dougall aiiDoiinced tbat beuzoic acid is oue of the most 
active of antiaeptic druga; thia Btatemeul cauaed expert- 
mentatioii and investigalion on the part of Buobolts, ' 
Qrube, Fleok and Salkowaki, tbey were all unanimous 
in aaoribing to benzole aoid a firat rank aa regards its 
eHiciency in deBtroying baclería aud preventing putre- 
faotion. In lbe majority of theBeinveBiigatioDabenioio 
aoid was foand to be much more effieient than salicylio 
acid. Buoboltz found lhal wbiie .03% of benzoic aoid 




had a very peroeptíble effeot iipon tlie developmeDt of 
bacteria Ibeir giowtb waw eutirely inhibiled by .1%; 
(oand also thal Hodic beiiKoale was no leští elfeclive 
than lbe acid itself. Hia txperiencB with .1% ie very 
BÍmilar to the result obtained by Miquel. Tbo acid baa 
the property of preveDting tbe decompoBÍtioD of animal 
fáta aud inhibiting tbe development of ranoidity; it is 
niQcli ušed, becauae of this property, as an ingredient 
of various ointrnents. 

More recent and complete bauteriological inveHtiga- 
tions ae to the aulion of benzoto aoid determine, aa 
Sternberg says, tbe entire absence of ^ermicidal power 
altbougb it poseeeaes autiseptic properliea. Miquel haR 
determined tbat tbe substance is antíseptic in tbe prO' 
portion of ]:S09, a reault strongly similar to tbai 
Buoboltz with a preparalioti ooiitaining .1% of lbe acid 
Tbe Hubatance and its derivatives háve been ušed in eev- 
eral of tbe syniotic dieeasee witb asserted good results. 

Bknzo-Naphthol. — Uheniically this aabslanee is the 
/leiasoute of beta naphthol and han lbe cbemical formala 
C„H,0.(J,U»O. It octíurs in smalI, duli, wbite, odorless 
and taeteless orystais wbiob are iusolable in water and 
ether al ordinary temperatures and freely soluble in 
aloobol eepeoially wben hol. It is said to break up in 
the inleatinal tract into ila constituents, aa does sálal. 
It íb ganeraily uaed as an anliseptic and is said to bavě 
afforded good reHulta in tbe treatment of both símple 
and tuberuulous enteritia, Beazo-naphtbol poasessea 
slight toxio properlies. It bae nevěr been olairaed by 
lbe inoHl oonaervative tbat it will act benefidallyin any 




blit mild caBes, beet in mild chronio cases, espeoially 
when treatment bas been instituted Buflioieiitly early — 
lhát iŘ, before Ihe micro orgauiama háve mulLíplied to 
any great exlent or háve exhibited much aotivily by be- 
eomiag firmly eatablisbed íd surroundíngs favorable lo 
Iheir rapid mulliplication. 

It is best ad m i ni steré d in wafers in doaes oC 4 to 8 

Bknzo-Pbenonkidb. — ThÍ8 substance is a new eom- 
pound, is obtained from anilin dye and ia, chemically, 
Tetra mfthi/lo-diaj^sido benzo pkenoneide. It has been 
acoredited virtne aa a miorobicide wlien locally applied. 
It ia blit little uaed oř heard oí, aithough it is aaid 
bavě given favorable resalts in the treatment of various 
affeotions of the optic traot. 

Bknzoyl - KuGBNOL. — C,H, .C,Ui (OCH,) CO.C.Hs- 
Thia aubatance ia a derivadve of eugeuol and benzoic 
acid; it oucurs in the form of acicular, colorleas and 
odorlesa cryatala whicb are soluble in aloohol, chloro- 
form, ether and acetone bat insoluble in water. But 
little is definitely known about this substance aa yel, 
except that it is being employed experimentally in the 
treatment of tuberouloua conditíons. 

Bknzoyl-Guaiacol (Bknzosol). — Thia substance íb 
the benzoate of guaiacol and is analogoua to Jleiuoyl- 
eugenol. It contains fifty-four per cent of guaiaooi and 
ia repreaented by the chemical formula C,U,OCH, 
OCOC,Hi. Benzosol occurs in small colorlees, odorlsss 
and alniost tasteless crystals, having a alightly aromatic 
tlavor. It is praciically insoluble in water but Holuble 




freely In hc^t atoohol, ether and uhloroforta. The ali- 
mentary jaicee eplit ap tbe uompouiid into its conatitii- 
entq and liberates tbe effective guaiacol under coDditiooa 
lhát avoid the UDpleasant taate and that reduce the 
looal irritation which reaults when gaaíacoL itself ia 
ušed. It baa been ušed successfully, il is said, wherever 
oreoaote oř guaiacol are applioable; it in Raid to be ea- 
peoiaily iiaefuí aa an antiseptic in inteatinal diuordcTH, 
and in phthÍBÍs pulmonaliH. 

Benzoyl-giiaiauol ia beHt adminintered in ohocolata 
(laRtiilcN with peppermint oil oř §ugar, oř elee in powder 
of dosea of 3-12 graínu. 

Rktol — AUo known as Naphlalol, NaplUoaulol and 
Salinfíphtol. Chemiually it ie a aalioylíc of beta-napb- 
thol, dosely allied to salicylate of phenol {Salol), and 
ÍB represented by tbe uhemical formula C.HjOHCOOCu 
H,, When pure the substance occurs as a cryatalline, 
colorJeaa, taeteleas and odorkaa powder wbiuh is ineolu- 
ble in water and glycerine, alíghtly ^olubie in aluohol and 
ttirpentine al the ordinary temperature and readily solii- 
ble in boiling aloohol, etber, benzene and linaeed oil. 
Betol bae been favorably uaed as an intestinal antisep* 
tic and alao witb advantage in vegiual oatarrb, oystitis 
and goDorrhea. 

Betol can be adminietered in pili oř ín emuJeioa in 
dosea of 3-5 grains. For raaking bougiea or suppoai- 
tořiea it may be mixed with uacao-butter in the strsDgth 
of 1 :4. 

BoBAX.— Tbin substance ie the sodium aalt of bnrio 
or boraciu aoid and ia freqiiently, thongh most erřone* 



i 




112 

oUHly, termed "Bodium boráte" and "eodium bi-boiate" 
— it ia really tbe tetra boráte aithough most otherg than 
cbemiats descríbe au entirely dlfferent body under thk 
Its chemioal formula is NbjB.Ot .lOH.O. It 
may be oonsidered ati four molecules of boraoic acid 
(HjBO,) in whicb ODly two of the hydrogen atoms háve 
been displaced by two atoms of sodmm, produoiug a 
(ibemioal oompound wboae formala wouid be Na,BtO,, 
tbe remaining ten atoms of bydrogen uniting with the 
reiuaíning live atoma of oxygen to produce "watev of 
cryHlallization." Or it may be coDsidered as the sodium 
salt of tetra boric aaid, wbose chemical formula ia 
H.B.Ov 

Borax occnrs in oolorless, transparent cryatale bat ia 
also sold in the forni of a white, non oryatalline pow- 
der. It íb soluble in cold water, freely solnble in boil- 
ing water or warm glycerín and insoluble in aloohol. 
Wlien heated it paffs itp like alum, losing its "water of 
crystaliization." It poaaesses antiaeptic properties, 
although, as Sternberg eays, even a sataraied solution 
of tbe snbstance bas no germicidal power. Miqael haa 
determined lhát it is antiseptiu in tbe proportion 1:14. 

BoRACíc Acid (Boric Acid). — H3BO,. Thia sabatanoe 
occura in glittering, sealy urystala; it is also found in 
natural aolutionu in voluanic regiona, aH in Nevada and 
California and lbe fumeroles and soffitiiii of Tnaoanj, 
It is soluble in 26 parts of cold water and 3 parta oi 
warm or hol water, bul is freely Hoiiible in aluohol. 

As an antiseptiu Lister uonsiders it aliuoi-l as elficieut 
as oarbolic acid. By reaaon of ila inaipídity, ita entire ' 




freedom froiu odor &nd irrítating [iropertieB aad tbe 
almost utter absence of toxic properties, as well ae it8 
ubeapnesB, it ia of great utility aa ad antieeptiu, tbough 
poBsesaing Uttle or no gerraioidal power. It íb highiy 
praiaed ae au anliseptic and deodorant, arresting patie- 
faction and fermentation — the Bacterium lermo aeeming 
to exhibit speciál snsceptibility to ita aution. 

In the experiments oF Dr. Walb, a soliition of 2% 
distinctly cheoked the putrefaotion of a solution of 
Gbrin, while 5% kept it fresh for nineteen days. Buch 
oltK foand .75% suflScient to prevent the developmetit 
of bautería. The experiments of Sternberg aeem to 
show, as he himself saye, that boracic acid posseeseR 
ooneiderable antiaeptio power bnt no great germícidal 
power. Roaenthal demonstrated it§ power to oheok 
urinary fermentation in cystitis accompanied by ammo 
niaoal urine, even wheaadniiniateredinternally — indeed 
Johnson bas proven that it appears in tbe urine witbin 
len rainules after its ingestion. The experiments of 
Kitasato show tbat a 'i.1% aolution had Ihe power of 
killing typhoid bacilli after an exposure of tive boars 
and tbat a 1.6% solution killed ohoiera «pirilla in a simi- 
lar length of time. Miquel placee its aotiseptic power 
as l:U3. 

By virtue of its freedom from irrítating properties 
and its exeeedingly low loxio power it ia of great prac- 
liual valiie in tbe treatment of woiinds, ulcera, abaceaaes, 
burna, intlammations of tbe tbroat and eye, and ís espe- 
nially valuable for (lonUnuous írrigation either in ob- 
stetrioal or snrgioal operalions; tbese properties maktí 
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in ihe local antiseptic 
e administered internally in doiiea^l 



it alao very iis« 
the newly-born. 

Boracie acid may I 
of 10-15 grainp, from Ihree to six tiraes a day, 

Bbomoporm. — Alňo termed Tri-hromo-methane; 
corapound analogous to ohloroforra and iodoform — th 
analogy ia best eeen by a (lomparison of tbe cbemioall 
forninlse whicb are aH followe: 

CHBr, CHCÍi CHI, 

It may be prepared by the aotion of bro 
potaaHio hydroxid upon methyl alcohol oř by the aotioi^ 
of Bodic hypobromite upon acetone. Bromoform 
colůeltssy olear, limpid liquid with an agreeable odor anďl 
a Bweetish taste. Any coloration of the substance Indi- | 
cates its decomposition with a coneequent liberation o 
bromin; euch speoimene ahould be rejected if íntendedí 
for internal use. The Liquid Íb quite heavy, beÍQj 
nearly threetimes aa heavy as waterand with a boilingfl 
point higher tban that oí the latter; ii is Holiible iiif 
alcohol and ether but insoluble in water. It posse^Beil 
to a marked extent the antispasraodic, hypnotio a 
analgesic properties of the bromids (due no doubt b 
the bromin contained therein) but possesses also s 
anti^eptic properties. Dr. 8. Solis-Cohen reports favor»! 
able reaalte from i ta use in osena and tuberoulous ufl 
well as otber ulcerations of the larynx. In Englanda 
suocess is said to háve followed ihe iiae of inhalationsoffl 
bromoform in the treatmentof diphtheria — particnlarly 1 
80 in recent epidemics, The drug ia of speciál v 
the treatment of pertiisais (whooping cough) aithoughl 
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itH value here is probably due more to its hyp- 
notio and aDtiepaamodic properties tban to antÍBeptic 
activity. Il faae also anestbetiu properlies somewhat 
eimilar to thoBe of chloroform, UbusI dose 1-5 minirns 
in alooholic liquorn or syrnp of acacia oř paregorio. 

Bbomol — This Bubstanoe, also ualled Tri broino 
p/ieno!, \» prepared by the action of bromin opon aii 
aqueous solutioa of pheiiol and baa the ohemioal 
formula C»H,Br,OU. Wheo pure it ocours as a wbite, 
crystalline aubetanoe witb a aweetish yet aBtringenl 
tasle and a etrong diaagreeable odor like tfaal of bromin 
itaelf. It is iuaolnble in water but ia readily eolublein 
alcobol, ether, chloroform, glycerin and the fatty and 
ethereal oíIb. Broraol haa been employed sucoeBefully 
as an Jnte^tinal diainfectant ic cholera infantnm and 
typhus fever and a1ao as a loual remedy in diphtheria. 

Broraol is besi ušed, locally, aa a aolution in glycerin 
of a Btrengih of 1 :S5. Internally, especially in choleraic 
tronblea in ohildren, it may be given in dosea of 1-13 
to ]-4 of a grain. 

Brouo Pubnol. — This substance, whicb ia Ort/io- 
bromo-plienol, is a duli, violetcolored liquid with an odor 
like that of oarbolic acid (phenol), of which it is a bro- 
min derivative. Acaording to Squibb this substance 
musí háve the ohemical formula C.BrjOH. It is soluble 
water, alcobol, ether and alkalies. Tchourilow 
reports, from St. Pelersburg, eicellent results follow- 
ing its use in tveuty cases of erysipelas; he employed ii 
in the form of a 1-2% ointment made by incorporation 
with soft paraflin. G-ood eSects foltowed its use in 
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anthrax aud tetanus experimentally produoed 
rabbtU. 

BuTYKic Aud). — ThÍM Hubatanuf) is uUerly devoid of 
j^ermicidat power. Kacb found tbat an immerHion of- 
antbraz sporea iu ihe auid for live dayn did not reault 
in tbeir deetruution. Tbis auid íb the fourth member ' 
of thB group of 80 called "fatly acids" and has the 
chemical formula C,H,COOH 

Calcic CHi.oKiii.^CaClí. Higbly deliquescent and 
freely soluble in water. Koob demouetraled tlial even 
a NSlurated at|iteoua solution of tbe salt íb incapable of 
killing anthras sporea. Miquel bae determined tbat ít , 
in antÍBeptio in 1he proportion 1:25. 

CiLtic Hydhoxii. (LiMK Watbr),— Ca (OHj,. Pfuhl.J 
found ÍD experimenting upou the effect of "lime water" I 
upon typhoid stoola tbat 3% would sterilize them in híx 
hourá and that 9% would fiteriiiíe them in two bours. 
Lime water íb prodiiced by the actioii of water upon 
quiok Ume; Kitasato found tbat a solution coutaining 
.1% of quiuk-lime (CaO) had the power of killing th« 
typhoid bacilh and tbe cholera Bpirilla in live bours. 
Jaeger made experimeutB with a view to determining.^J 
the power of lime-waahes; one applinalion destroyed ' 
several pyogenic and pathogonio species in twenty-four . 
liours but had no effect upon the BaeUlus tuhenulosis, 
even after tbree BDcceasive applicationa. 

Calcic Hypochloritk ("Chlobiiie of Limb"). — ■ 
Ca(CIO),. Commonly called "chloride of lime" — it Íh>| 
not the chlorid (CaCl,) but obiedy tbe bypocbloi 
(OaCljO,), although it doea frequently contain portíoDsJ 




of the chloríiJ. It is prepared on Ihe large Boale by 
tbe action of chlorin iipoii oalciu hydroxid or else 
quick-lime and ím a while [jowder with a ohloriu- 
like odor. Wbeo (sxpoDed ío the air it beuomes 
danip by abaorptiun of atmoBpheric moiature, that 
Í8, it ÍB hygroBcopic; thin absorption of moUture 
\s accompanied bowever by a uhemical deoompo- 
nitioD with a gradual evolulion oT free oblorin, 
wbioh is an active disinfectaot and bleacbiDg agent, 
tíood "chloride of lime"Mhoald eontain at leaet 2ó'S0% 
of available chlorin. This substance is one of our best 
domestic germioideB and is of great value— not íd the 
Ireatinent of woiiuds bat íd tbe diBiufectioa of infected 
articles. Tn ordei to be effectivu againiít bauilli and 
spores, as foiind íd the feoal discbarges, it must be uaed 
in a 4 per cent aolutioa coutaining at leant 25 pí 
of available chlorin, aJthougb somewhat weaker aolu 
lions will be almoat as efficsoioiis, The American Pub- 
lic Health Association maititains that a soliilion 
lainÍDg .'J5 per cent of available chlorin ia an 
germicide even when allowed lo aut for one oř two 
miuuteB, Duggan found tbat .0ti per cent wouid kill 
Iha Bpores of Bacilhis aiithmcis and Badiliis siibtilis in 
iwo houiB. NiBsen in his iniportanl esperimenls upon 
this sabstance with a view to determining its germicidal 
power demoDBlraled that a .12 per cent Bolution wait 
able to kill typhoid baoilli and cholera spirilla in five 
minutea; a .1 perceutsoliition would kill anlbrax bacilli 
in one minuté; a O per cent aolution would destroy 
anthrax Bpores in tbirty minates and a 1 per cent aolu- 
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tion woald produce the Bíkme reeult íd eeventy minutes. 
He alao determined that .5-1 per cent would destroy the 
germs of cliolera aod typhoid, íd fecee, iu ten míniilua. 
■Certainly il eeetne to be the dWmfeol&Dí ýar txííl/ene^ 
for Bterilization of infecLioue stooU and otber dia- 
cliargee. 

Cai.cium Saucvlatk. — CaC,H,0, .HjO. Thia sab- 
Htanoe ocourrg ns a wliite, tasteleas, odorleea and ory- 
Htalline powder not readily eoluble in watur. It ia said 
lo be especially valuabls iu aach iotestiiial diHordera of 
chíldien aa diarrbea and ^aBtro-enleritÍH, It is iiaiially 
admiuistered íd dosee of 8-24 grains. 

Cauphor (Laurinoi.). — CioH|,0. A guuimy sub- 
Blance obtaired frora the Laurus camphora which íb iti- 
digeoouB to the eaBterD portioD of Asia. It is a vola- 
nte Bolid which oceurs in white, tranalncent maaeeB of 
a toDgh conBÍBteuoy and a orjatalline slruoture. It haí 
a charauteriatiu penetrating odor and toxio propertieB. 
It íb Dearly entirely inaoluble in waler but ia aoluble íd 
aloohol, ether and chloroform. The esperimenla of 
ArloÍDg, Thomas, Cornevin, Cadeac and Meunier dem- 
onBtrate that camphor has little if any germícidal power. 
It reqttired fvom eight to ten daya to kill lbe apirilla of 
cholera and the bacilli of typhoid ffcver, which germs 
are by no meaua highly resiBlant. 

Cabbolic AciD (Phknol).— Alao termed Phenyl ať 
eohol, Phenyl hydí-oxid, Pheiiyl hydraU, Hydroxylbenzene. 
C',H(OH. Crude carbolia acid ia a Teddiah-browD 
neutra! (not auid) liqiiid with a strong empyreumatifl 
and diBagreeable odor. It íb obtained by the diatilla- 




tion of coal-tar and conUina pheiiol, creaol and other 
BiibHtaiice§. The pure aoid is obtained by the fractional 
diDtiliation of lbe cruile prodnot and oocnra either in ihe 
fonn of oolorleas acicular cryetalH oř el^e in crystalline 
inassea produced by the intprlaoingoE such oryBtals. It 
)H nsnaily oolorleBs wben pare but becoraeR faintly 
pinkish npon keeping oř upon expoeure; it han a cbarac- 
terislio aromatic oiior, whicb in the imperfectly purifled 
grades íb like that of creosote, Carbolic acid is deli- 
quencent — indeed the very beal acid to be obtained in 
ihe markel containa from two lo four per cent of water 
and even very good auids may contaiii more ihan thic 
When expoaed freely it forms an oÍly liqaid, due lo 
lbe abaorption of atmospheric moiature. Wben dilnted 
it has a aweetiah taste followed by a burning and caus- 
tiu HensBtion. It producea a beniimbJng eSeut wbvii 
placed in conlaut with the líviug tÍHSues and hence in 
uned, eitber free or comblned, for the produotion of 
local ane«tbeHÍa. It ia alao cauatic in atrong solutionH. 
(Jarbolio auid ia freely soluble in aloohol, glycerin, 
benzene, ether, cbloroform, uarbon di sulphid, the vola- 
tile oila, the tiied oíIh and al-o to some extent in aque- 
oua aoIulioDH of tbe alkalieí'. It is generally stated, 
even by many řooalled anthoritiea upon the subjeol, 
that the acid ie aolublo in twenty parlH of water oniy, 
but thia ia untrue, for Allen haa found it to diaaolve 
10.7 parta by weigbt of waler for one part of abaolule 
acid — niskiug ita aolnbilily nearly twice aa great as that 
nrdinarly given. The acid haa alxo the power of 
aolving about 27% of water, aa Allen haa also deler 
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mined, aml oot 5% as uaually given. Wilh elevation 
of temperature a larger proportion of water oan be held 
in solutiou, becoming turbid npon coolinp;. When 5% 
of water haa been abaorbed it beoomea permently liqnid 
and tbe acid in naually dÍHpenaed in this condition. 

By far the greatest uso of carbolít! aoid, or phenol, 
in medicíně ia as an antUeptic and germicide. The an- ' 
tiaeptic and diainfeutant properties of coal-tar were . 
reoognized by Chanmette as early aa Ihe year 1815, 
These valuable propertise were recognized and their 
exiatence in coal tar confirmtid by Uuibourt (1833), 
Siřet (1839), Bayard (!84f(), Le Boeuf (1850), C^lvert 
(18S7), Lemaire (1860) and Dumas. Dumas called at- 
tention to the fact that carbolic acid exiated in coal-tar 
and to it waa probably dne its antiaeptic virtnes, . 
Lemaire experimented witb coal-tar aaponine and aleo ] 
carbolio aoid — in 1863 apjieared his littla work "£>t 
l''aeide pkenigut^'' which created auch wide-spread in- 
lerest. Síňce lhát time the manufacture of oarholio ' 
acid became an induatry. Lemaire was tbe first to use | 
carbolic aoid to any extent and was araong thoae who i 
early recognized the trath of the germ theory aa applied 
to woands and wound complioatione — he waa, aa aome- 
one has said, "an advaneed treater of wounds with an- 
tiaeptice, nothing more." But really what more oould 
one wanl or demand at thia early atage. before the i 
birth of Hyateraatic antineptic methods? Carbolio acid I 
waR alno the firal antiaeptic agenl made use of by J 
Ijister; it is one of lbe oldest atid bent aludied of all I 
antÍBepticB — indeed to Ihia^very drug ia due the credit \ 



ofj opening and foundÍDg the new era in surgery. 

Uare ranlcH oarbolic acid next in importanue and 
effioieouy to meruuric uhlorid {oorronive Hiiblimate) 
whioh he placee tiret aK ao anliHeplio and germicide. 
He calle upeoial attenlion to tbe faut that it in equally 
valuable ín atbuminous and noD^albumitiouH solutions, 
whiiíb ia not true of mercurio oblorid. Carbulic aoid íh 
a reliabltí amiseptic in co m párati vely weak aolutiona, 
cimh &s 1:2(1, and even 1:40 may be depended upon. Its 
coniplete admixture wilh all of the eecrelioDB allow o£ 
Diplete peoetratioD into all parts of a wound aur- 
Tacti and thereby tborougb diaiufeotion ia obtained, 
('arboliu acid also podaesaee tbe advantage of not being 
ii(!iUralized by lbe ttiibatancea foiiod in tbe excrsta oř 
by ihe pretmnue of albumin, altbougb ít oauaes uoagula- 
tio» of the latter, Bullou found lhát lbe addition of 10 
per uentof albumin to a bonillon culture did not ma- 
leHally influeuce the aolion of the oarbolic acid tbereon, 
Sven Koob, who advocaled corroBive subliraate ao 
sLrongly at one Ume, says tbat carbolio acid afforda an 
ezcelleni nieana of deslruction for a certain oategory of 
miuroorganiams, iiidecd a very great nuraber. While 
oarbolic acid oř phenoi ia of undoubted value aa an au- 
lÍBepiic and germicide yet ÍIh compounde, of whioh 
ihere are bundredf, are all inferíor tu oarbolio aoid it- 
Ntilf, aticordiug to Koch, 

The aDtieeptic virtuea of the acid háve been indubit- 
ably proven by Dumeroue experimentu, Cheyne found 
tbat if milk w&ň poured from one veaae] to auother 
wilbin the influence of the carbolic xpray and then ae- 
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oiirely eealed lhal it woul<] rematn iiDcliaDgH<) for al 
least two mouths. tlraue Calvert (1870) fouod that 
albumen was preserved by admixture with carbolicaoíd. 
Dougall found that a aolation of the Btrength oF 1:3,500 
was suflicknt to deatroy not ouly apermatozoa but also 
the bigher iufusoria. Schroeter (1878) found that a 
Holntion of 1:2,000 was eufiicient to preBerve flesh four 
weeke and that a strengtb of .%% (1:500) preeerved il 
permanently. Hoppe>Seyler and Baxter determined 
iliat a 2% solution the acid destroyed lbe infective 
power 01 vacoine with certainty; ihie wae also uorrobo- 
rated by many others. Tbe germinidal power of the 
driig has been studied by Calvert, Dougall, Sohroeler, 
Baxler, Sleruberg, Hoppe Seyler, Hngge, Koch, Rosen- 
baoh, Davaine, Bljthe, Arloing, Covnevin, Thomaa and 
olhers upou ahnost all known forma of organicma. , 
Many of these inveetigatorB claim that an aqueoua aolu- 
lion of 1% ifl sufficient to deatroy the infective power 
oF ordinary septic and purulent maCtera and ibat 2% 
will deatroy the infeotiona prinoiple of vaccine and 
glandera. Miquei baw determined that it is antiseptio 
in tbe proportiou of 1 :333 bat the eiperienee of Dougall, 
Schroeter and othera seem to indicate that tbia Is far 
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Kooh found tbal in the abaence of aporCB a 1% solu- 
lion waa aufficienl to quickly destroy bauteria, but that 
antbrax ipores require at leaBt, 3 per cent in order to ob- 
tain thia result and 5 per cent in .aome caaeN. Tbe ei- 
perimenlB of La Pláce however indicate tbat the addt- 
tion of bydrochloric acid mateňally íucreasea the germ- 




iiiidai power for sporetii. Yereín foiind tlial 1 per 
wouid deatroy the tiibercle bacillus in one minuté while 
5 per ťcni wonld <ío this in tkiriy seconds. Nicaú and 
Rietpch deltjrmined that .5 percent (1:200) woiild kill 
uholera spirilia in ten miniiteB. Schill and Fischer 
found tbat a 3 per cent solutioa waa aulticient to deatroy 
the inrectioiis power of luberculous sputa, but that a ú 
per cent solutian was required to destroy póre cullufťs. 

Davaine determined thal 1 per cent wouid de§troy 
anlhrax bacilli in fieah blood in one hoiir. Sternberg 
found that 1:135 Solutions deatroyed pus uocci and 
I;:i00 Bolutions destroyed the Micrococcus Pasleuri in 
two hours. It ie interesting to notě tbal Kooh has prov 
en that Bolutiona in oil oř alcohol are muchlee^ etficient 
than aqaeouB eolatione, Bolton proved by two hours 
actioD upon freeh boúi)lon oultiires that a 1 per ueot 
solution would destroy the bacilli of typhoid fever, the 
Fpirilla of cholera, the bacteria of green pus and Staphy 
loeoícus pyogeitís a/biis, aureus and citrus and Sireplocaecus 
pyogenes (the pus cocoi oaasing putrefaction, the chief 
foes of the surgeon). The experiments of Douglassand 
Baxter led ihem to the conoluaion that aerial disinfec- 
tion by carbolic aoid was prautloally impossible. 8tim- 
son corroborated these resulta as far as the use of the 
"pray for tbís parpo^e is concerned. 

It ie clear then that to be eflfeotive as germieides 
Solutions muBt háve a. etrength of atleaBtl:40. The 
two chief objections which háve been raised against the 
iiBe of carboliť acid in wounda afe (a) the oojiing which 
itM nxe KceniB to caiine, and {b) itn uaunlic or írritating 



Vii 



propertieB whioli are not great. AttemptH háve beeqfl 
raade to meet tfaeee objectioDB in aeveral waya; th^ 
methodR whioh eeem to give mnre pvomise of euCDeoa 
ihan all others are tbose in which the acid ír coinbined-| 
with aometbing elae in tbe forni of a powder wbioh i 
not only abitorbetit but which aUo, eitber by direo^ 
union with the acid or elae by its own peoiiliar Boothinaf 
and etnollient eSeot, roba the acid of its irritant prop<« 
ertieí, sligbt as tbey are. 

At tbe German Congre§§ of Mediciue, beid at Wies^ 
badeo, April 13-15, 1393, Professor von Ziemseen 
ported very Batisfactory results from the use of inje; 
tions of 1-2 G.C. (about eigbt miuima) of a 2 per cenťl 
solution of carbolic acid Ínto tbe substance of the tonailf 
in many casen uf catarrbal inflammation of the throat. [ 
The temperature fell almoat immediately, and ii 
oase recovery took pláce rapidly. The aame method of 1 
treatment waB aleo Bacceasful, thoagh less conatantly, 
in diphtheria, where its effectw, bowaver, were lesa rapid. I 
In a caae of acarlet fever of a grave cbaracter, complí- 
oated with eryeipelaB, which oaused a conaiderable risftj 
of temperature, the desired resnlt waB obtained w 
two injections, It a latě isaue of bia "Ephemer 
Squibb saya: "Oarbolic acid still bolda prominei 
over its many and increasing rivala. • • • Dnring, 
the past year a new řeriea of derivatives of tbis 
haB been prnduced from eesential oila, and patented in^ 
Germany, which (slaim to be odorlees, laateleBa, neutra|fl 
iii reactioii and lo caÚHe no irritation. These deriva4 
livea wben obtainable wíll bavě to be oloaely studiemi 
iň erapDu twaUy." 



It íb of tbe very greatest interest in (his oouneclion 
to notě bow bistory repeats iteelf; oarbolic aoid was 
among tbe first of antiseptiu Bubstauces iDtroduoed into 
uommon praotíce. For a period of lime recenlly oorro- 
sivé Hublimate has enjoyed the coDtidence of oracti- - 
tionerii of aDtÍBeptio Hnrgery. Slnce the time when be 
tírst annoiiticed }iin priociplee Sir Joeeph Lister hae been 
working uuítťaíingly íd a §earoh for tbe ideál and per- 
feot antÍBeptio; many were deviacd only to be uast aaide. 
Carbolio acid has reoeived reneired prominence over ite 
great rival, merouric oblorid {corrosive siiblimate), by 
the renewed allegianoe of its originál promotér, Lister. 
In his "Addresfl on lbe AntJBeplio Management of 
Wonnds," delivered in the London Post Oraduate 
Course, at Eing'8 College Hoepital, on January 18, laat 
(/irit. Afe>/. /ťurn.. Vol. I., 18S3, p. I«l), be deolared 
bis complete and unqualilied abandonment of oorroBÍve 
siiblimate in favor of biu first cboice, oarbolioaoid. Tbe 
strengtb which be now adopts ia 1:20, wMch be de 
olares to be completely IruRtwortby for Hnrgical por- 
poBSB. Ita greater elfioiency aa a germloide is not 
onlf eBlubliBbed, but be alao finda it greatly to be 
preferred in other respeistB, He furtheroiore said: 

"Carbolic aoid baa a powerful affinity for the epider- 
mia, penetrating deeply into itB BubBtanoe; and it min- 
gles with fatty materialB in any proportion. OorroHivu 
anblimate aolutiou, on the otber band, cannot penetrate 
in the slightest degree into anytbing greasy and there- 
fore aB the ukin ia greasy, cboae wbo uBe Gorroaive Btib' 

mate require elaboráte precaulionn in tbe way of 
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cleanfiicg the ekin — Ireatiog it with oil of turpentine or 1 
ether, not to meDtion soap or water, to remove thS' } 

greaae which tbey feel it eB§ential to get rid of for tba ', 
effioient aution oC the oorrosive sublimate. Now alt i 
this is uDDecessary care if yoii use carbniic lotion. I I 
oan testify to thÍH from very ample eXperience. For , 
my part I do not even use soap and water. I trust lo i 
ihe carbolic acid, wbiob, by its penetrating power and < 
great affinity for organic substances, purifieB the in- 
tegument in a way that ÍDorganic ealtd, like corrostve i 
8ublimate, cannot." This renewed allegiance of Liateťs, 
(lomiDg as it does at a tirae when tbe ínvestigationa aL j 
the Johns Hopkins University and the University of ' 
Michigan caat considerable doubt upon the existence of ' 
the high áegree of aolivity whitih has usually been ae< ^ 
uribed to corrosive sublimate, has a peculiarly weighty 
significance. ' 

Oarvaceol. — A substance, said to be a phenol, oo- 
curring in the esaential oil of several plants of the i 
species Origaniim. Ita cbemical composition is 0,aH„O. 
It is a ihick oily body, its iodid being a yellowish- 1 
bronn powder. The salt is insoluble in vater but 
freely soinble in ether, chloroform and oliva 
has been ušed loeally, in the form of powder, ointment - 
and as gauze, as an antíseptio in diseases of the ekin ' 
and as a substitute for iodoform in the treatment of 
wounds and ulceratione. 

GHiNor.iHB {Quinolinb) — C,H,N. A substance ob* \ 
tained froni chinonine or (juiniiie by dÍMtillation; it maf i 
be alao synthetically prepared, It is, when pure, 




uolorlesB liquid with a charauteristtc, puugent and arom- 
atio odor, It ia almost ineoluble in oold water bat 
freely soluble in aluohol, etber and bot water. Il hae 
been mainly ušed as au antisepiit;. It íb ii§ed locally as a 
iO% Bolntioii in reotified spirit orelsepeppermint water 
Internatly the doae of chinolíne ilaelf ia 3-10 mininiB; 
of the tartrate, 5-15 grains. 

Chlobal (Tei-chloraldkhvd). — Sternberg fonnd 
that a HQfc BolutioD required two hourá to kill pus 
encoi. Miquel has determined tbal il íb anliBeptiu in 
ihe proportion 1:107. Evidently it poBBeaaeB no great 
germicidal powír. Chemical formnla, UCliUOH; the 
hydráte, CCIjCH {OH}, oř belter CC1,,C0[I.H,0. 

The antÍBcptiu propertíeB of cbloral were tirBt notioed 
liy Hirne and DujardinBeaunielz in 1873. The aubject 
haa been alao inveatigaied by Eéen and PerHOune. It 
han been 8hown,aii Wood sayB, that aeolution of twenCy 
l« fořty grainB to the ounce wili preaerve animal tissaeB 
for a great while, probably indefinilely. Eíen the 
finest mioroBoopioal Htruuture appearB to remain un- 
iojiired by tbia atrengtb. In his tirat experiencea witb 
the dnig, Dr. Keen boped that as loug aa it doea not 
alfect the color of the tiasuea it migbt prove uaeful in 
the diijsecting room; aubaequent trialB háve contirnied 
tbia. Dr. Keen bas alao found thu drug efiicient in 
keepiug the urínala of paraplegica and otbera aafferinj 
from ÍDOontiuenee of tbe urinp free from lbe objeotion 
able odor. However tbe drug has no greal germiitidal 
power, 

Cblorin. — Chemical Hymbol, Cl. Chlorin ia a gae, 
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offioinal tn aqueoim solution. Tbe value of ublorio and 
its oompounde ae díaínfectants háve been known ever 
8Írice tbeir diet^overy in the latter part of the laat 
century (1774). Indeed all of the haloid elements háve 
dintinct germicidal propertiex, fíuyton, aa early ae 
1795, reoomtnended the use of chlorin by rumigation. 
When brought into ooiitant with organiu subetauceH in 
ihe presence of moiature ohlorin uniles with tlie hy- 
drogen of tbe water thus: 

H,0+Cl,=2HCl-fO 
and liberatee nascent oxygen, wbicb has marked anti- 
Heptiu propertieH. Henue ite aotion íb due not to direot 
aution of uhlorÍD itself b'it lo ití< atrong afliuity for hy- 
drogen and the naeoent oxygen formed liy its union . 
with ihe hydrogen of water. In this Hame way it has^J 
the powar of deodoriaing aud deBtroyiug sulphurettedl 



hydrogen, which í 
albuminouB bodi^E 
power cf chlorin i 
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nerated by the 
Huch aa egge. T 
very greal, much r 



mpoNttion offl 
germicidal"! 

ttni-e for the j 
In tbe premeuce of moisture boff-\| 
ever it bleaches as well as disinfeutB. Fii<her and Proa- 
kauer found that dried authrai sporea expo§ed for one 
hour to an atmoaphere (dry) conlaining 44.7% of dry j 
chlorin gaa were not dentroyed. In the preHeuoe o 
moiature one hour'tt expo6ure to au atmoaphere con 1 
taining oaly 4% oť uhlorin gas wae ttuflieient to effeot'] 
their dcBtruction — indeed even 1 per cent produoed tbis J 
reault in tbe presence of moisture if tbe exposure wU 
prolonged to tbree hours. Tbe experimente of Fieber, , 



I'r08kaaer, Koob, Steroberg, De la Crois aad OLhera in- 
dio&te that tbe germioidal power of tbe gae ie very 
great in tbe presence of moisture, otberwise it is almost 
nil. Rohe tbaa suma iip our knowledge of obloriD; 

1 Chlorin is an efiitiieiit dUinfeclaot wheD present in 
tbe proportioD of one part iii odu hundred; provided tbe 
air and tbe objects to be diainfected are in a moUl 
State and tbe expoaure coDtinueH for upwarda of an 
bouř. 

3. Chtorin, when ušed in euflicient concentration to 
to aut as a trustvortby dieinfectant, injurea oolored 
fabrios aad wearing apparel. 

3. TLe ase of chlorin, and in a greater degree of 
bromin, requirea conaiderable experience in manage 
ment; when eareleBaly handled tbey may cauae inoon- 
venient oř even dangerous HymptomB in persona uding 
tUem; for these reasona they are not paitable aa dis- 
infectanta for popular use. 

Tbeae samé remarka alao appertain to tbe other 
membeTB of tbe halogen group of ohemioal elemente, 
aiiuh as iodin and bromin. 

Meither chlorin in aabstance nor in aqaeous solulion 
are ušed to any great extent in intercal medication; 
ahhougb BOme experimeulers háve uaed it empirically 
aa an inhalaliou in Ihe treatment of certaÍD ínfeutious 
diseaees of the pulmonary traut, more eapeoially pui- 
monary tuherculoHis. Vaporized iodin has also been 
uaed itt tbe aame manner in tbe samé clasa of diseaaeB. 
By far the most effiuauioua diainfectant of all of lbe 
ublorine compounda in common uBe íb tbe so oalled 
"Chloride of Lime", 
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Chlosopobu (Tki chlob uethane). — Thia aubatani 
baa lbe ohemical formula GHC'3. Its obemiaal a^ 
phyBÍcal properties are too familiar to pliysioians 1 
need íuriher discuseion or deecriptioii. 

KÍi'cbnÉr foUDd that 1 per cent killed cholera spirtlli 
iii IcBB thaii one minuté while typhoid baoilli required 
eicpofiure for at Icast an hour to the influence of 1-2 
cent ( 5 per cent) to effect ihe aarae reault. In the 
perimenta of Salkowski it was determined that, in th^ 
absence of eporea, antbras bacilli and cholera spirilUl 
were killed iu half an hour by espoaure to the drii}|p 
Koch found that antbran spores, however, did not hai^ 
their vitality destroyed even by one bundred days' im 
mercion in chloroform. Evidently then the aotion 1 
the drug, as a germicide, ia direeted to the parent o 
and Beema to bavě little or uo effect upon apores— 
leaat those of the more reaiatant germa, 

Ciii.oEo-ťeKNOi, {Tbi cHLOR-PHBNOi.). — Tliís aaW 
Htance is a derivative of phenol (carboUc acid) in whiom 
three atome of hydrogen are replaced by Ihree atoms a 
chlorin and hence it has tho chemical forraola C,HaCljJ 
OH. It ocours in the form of colorleas, needle-tib 
cryetala with an odor of phenol, which is more strouglm 
marked tban in ita allied eubstitation prodaut calle^ 
Bromo phenol and which it remarkably reaemblea in aotoi 
bility as well as properties. 

Chloe!'henol (Mono chlor phbnol). — Thia 
Blance ía phenol in which oLe of the hydrogen atom 
of the phenyi (CgHí) ia replaced by one atom 
chlorin, tbuB C^H^CLOH. It ooaura ae a volati)! 




tiquid heavier than waler and possesses antieeptio prop- 
ertios, It Í8 Hsid to háve been employed with good re- 
enltB in tuberculous dieeasee, bronohilis, larjngitis, 
ozena, diecharging glands, uloers and wounde. It íb 
asQally adminÍBtered by inbalatioD but is also employed 
as a iocal applic&tíon. 

Chbomic Acid, — Tbie subetance bas the chemiual 
fortna]a HjGrO, It ia obtained by the treatment of 
potassic di chromáte with siilphiiric aoid and by dia- 
solving the resnlling long, red, hygroBcopic, rhombic 
prisniB of needlsB of cbromic anhydrid (CrOj) ia water, 
It mixes with water in almost all proportiona. The 
BiibBtance is employed in coacentrated eolutiona aB a 
powerful caustio íd tbe treatment of tumors, excresceu- 
ce?, sypbilitto tQinorB oř nlcera, etc. It oan be naed in 
varioUB atrengtbs, sttcb as 1-5 per cent. It ia often ueed 
for sterilízÍDg acd hardening various surgical prepara- 
tioDB. Id ozena and gonorrbea, aqneous solntioDB of the 
drug in the strength 1:1000 háve been uaed. Aa anti- 
septioí ohromil! and osmic acids are of about oqual 
valnea. Koch'B eiperimenta indicate that itia markedly 
germiuídal, a I per cent solution deatroying antbrax 
spores in one to two days. Miquel has determiued that 
it is antiseptio in tbe proportion 1:5000, Its cbief ob- 
jeotion ia the fact lhát it is exceadingly irritating and 
oauetic, indeed cases are reported in whicb death baa 
been ascribed to ila free use. 

Chkysaeobis,— 0,|,H„0,. Obtained from the wood 
of the tree, Andtra araroha. The drug oouurs íd orange- 

bw or golden, sbiniDg, tastelees needles vhich are 
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Bolubte in aloohol, ether, ohloroform, benzene, alkalioš'! 
and acid soiatione and elightly ao íd water. It is obief<w- 
Ij ueed as anti-paraeitic in the treatment of varioDS' J 
affectious of the ekiii and íh said to háve given espeoiaK I 
ty good r^eulta in peoriads. Externally it is applieďf 
ueiially in the forni of an ointment of 10 per centj 
Btrength. Internally the dose is from 1-8 to I-í of a j 
grain. Ila internal use íe however com parat i vely re- 
etriuted and seldom reeorted to, 

CiTRic AciD.— H,C,H(0,.H,0. Citric acid i 
basiu organiu acid found in the jaices of many fruita 
8noh ae the etrawberry, raepberry, currant, clierry, i 
hiit eBpecia|ly in the lemon, from whieh fact it řece 
ita name. It oocura in the form of colorless oryetal^ 
which are readily solable in water. Van Em 
determitied ezperimentally lhát .5 per cent (-1:200) waa>l 
auflicient to kill cholera spirilla in half an hour. Kita>g 
Hato found that .43 per cent killed typhoid bacilií 
five hours and .3 per cent would kill the cholera gerut 
in the Hanae time. Clearly tben the substance p 
germioidal powers wbicb are very manifest in the caa 
of the leSB resistant germe at leaet. 

CoFFKB Infusion, — The experimente of Hei 
Luederitz indicate that tbia substance poesessee antiaepj 
tic and feeble germioidal power. To what ingrediei 
tbÍB waa due they did not dulermíne but agreed that il 
was not dependetit upon the caffein. 

CoKEOBivB SuBLiMATK (Bi-Chlohide op Mkkcitb^ 
Mkbcpkic Chlorid). ^HgCl,. This anbatance oooni 
as a heavy white powder or in colorless, rhombic crytn 
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tals or else in orjBUlline maesee; it crjstalIizeB from 
ooDoentrated eolatioDs in bot water in tbe form of 
auicular or needle-like cryslale. Wben bealed it íasef. 
It bas au acrid, metallic taste anil an acid reactioD aod 
ia Btrorgly poÍHODOiis and anliseptio. Is ueed chiefly in 
medicíně as an antissptic oř else in tbe internal tre&t- 
ment of nypbilia. It Í8 soluble in oold water and gly- 
cerin but muob more so in bot water, alcobol and etber. 
Up till tbe year 1881 the favorite and indeed almoat 
aniversal antiseptic waa carbolic aoid; but in lhát year 
Kocb announciid liis beliet in tbe aiiperior efficacy of 
naereuricublorid and the ťide of popular favor Hurged 
largely in tbe direution of the latter drug. Tbis aotion 
waB baaed upon experimental evidence wbioh aeemedto 
indubitably demoastrate lb& eiiperior germicidal power 
oí the mercurial eall. For instance it was etaled thata 
1 :300,000 Bolulion would reatrain the growth of anthras 
sfiorts while a 1:1,000 solulion would deatroy them. In- 
deed most of tbe aatboritiea of tbe aurgical world 
ecemed convinoed by the evidence brought to bear in 
favor of mercnric chlorid. Sternberg said that the ex- 
perimental data indicated that ita uae for disinfeotion 
io etrengtha of l:50t)~l;l,000 was reliable for materiál 
oontaining spores and in Ihe strength of 1 :2, 000-1:5,000 
for pathogeuic bacteria in tbe absence of aporea, bctt 
tbat due regard must be had for the faot that ihe pres- 
ence of albamin very materially reduces its germioidal 
potency. We now know, bowever, that even tbe very 
stronge^t solution (1:500) whiob he gave ia not able to 
deslroy pua coodí and other mioro-organiam«), tven iif iAt 
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absence oj spores. We know now that ita actioD is tbat 
of iuhibition and not deetruotion. In tlie year 1883 
Sternberg gave Ihe following table of tbe relativevaluea 
of variouB germicidal, or suppoeed germiuidal, agenta: 
Efficibnt. 

Mereuric chlorid 1 :30,000, 

PotasBÍc permanganate . . . "1:833. 

lodin 1:500. 

CreoBOte 1:300. 

Snlphuric acid 1:2U0. 

Carbolii! aoid 1:100. 

riydrochjorio acid .... 1:100. 

Zino chlorid ........ 1:50, 

Tr. of Ferric chlorid .... 1:26. 

Salioylic aoid 1:25, 

(DÍBBolved wilb borajt). 

Polassie^hydroiid .... 1:10, 

Citric acid 1:8. 

Chloral hydráte 1;5. 

Failed. 

Fowler'a aolalion ....... 40. 

Sodio "hypoeulphite" 32. 

Sodic Bulphite (exaic.) 10. 

Ferric (?) Bulphale lU. 

(FerroMS is probably nteaut]- 
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FoUsbío iodid 8. 

Zino ohlorid (liqnid) ...... 8. 

Zldo Bnlphate ^0. 

Boraoic aoid (eat. sol.) 4. 

Sod i c boráte (eat, aol.) 4. 

Sotliu nalicylate 4. 

In these eiperiineiitH of SLcrnberg the mierococoi of 
e aaed aad further eiporímentatioD uonducted 
witb the miorocoociof septioemia, the Baclerium lermo 
find tbe batiteáa of '"brokendowii beef tea" indioated 
that their relative valueH aa germioidea remained praa- 
tically tbe Hame. 

For a long time it (mercurío oblorid) was uoneidered 
oue of tbe verv best of all germioidea. 

Kven Koch Íd bie advocaoy of oorrosive sablimate 
said that wbile Bolutions of 1:10,000, 1:20,000 or even 
1:30,000 eicert an inhibitory and Bometiinea lozíc actioD 
upon germa ar.d apores when brought iuto direct con- 
taot with lbem, a muoh atroagersolutioD is required for 
prompt dcslrucliou. lu aomo caaaa the resulta obtaíned 
where wholiy negative; thus, fresh tuberoular spiituru 
remaiued inCecfious even after an exposure for íwinly- 
four hours to a solution of a strengtb of 1:3,000. More- 
over tbe eubetaiií:e ia cxceedÍDgly prone to decompose 
in the preaenue of albumin, chemiually combiaing with 
it and ibereby losing much of its antiaeptio aotívity and 
alao rendering it difficult to forecast tbe certainty and 
extent of ics action when auoh conditiona obtaÍD. 
Reoent investigalioDS oonduoted at tbe Johna Hop- 



kina University acd at Lhe Univereity of Miohigau háve 
ehown that solutiona of mercario chlorid, whea ustsd as 
garmiuides, are ofteo inert and atill oftener actaally in- 
jarioaatotbe liasnee when applied in surgiual opera- 
tiona. A loiig eeries of expertnients at the Johns Hop- 
kinB Uoapital reaulted in detining the limitatioDa of tbe 
drug as foUows: 

1. Under the moat favorable conditions, a given 
amonnt of sublimate haa the power of renderlng inert 
ouly a limited number of individual organiamB. (It 
doea not desiroy them), 

y. The didnfecting aetivity of the eublimate against 
organiama íb profonndly infiuenoed by the proportion of 
atbiiminoaa maleriat containt^d in the medium in whíoh 
the bacteria are present. 

Kelly, Robb and Gbriekey, as well as others, hav© 
provcn that even atrong solutlona (such aa 1;ďoo) white 
antiseptic and inhibitory are tJevoid of any gcrmicidal 
power. Kelly saya: "Corrosive eublimate solutiona as 
atrong as 1:500 are not germtcidal aítev immeraion of 
the banda from two to five minutes. The mercary salt 
acte either by mechanically coating or ohemically oom- 
bining with some portion of tbe coccur, thus only in- 
hibiting further growth unttl the salt is precipitated or 
removed. This I háve repeatedly shown to be trae fol- 
lowing both tbe ordinary prautice of immeraion of the 
bandě from two to tive minutea in 1:500 aad 1:1,000 
Bolutiona after a preliminary waabing for ten minutea 
with aoap and water, and again after oarefully foilo' 
ing out Fuerbringer'B method, now ao generatly adoptej 
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The latter method was diétinolly shown to be inefficient 
in almost every inatance." After coneiderable reeearch 
upon the subject he farthermore decidea Ibat eorrosive 
Bablimate, aIthoDgh dangerous on woiinde on acoonnt 
of the property of coagnlating and uauaing necrosis of 
tbe albaminoaa tiseues, yet hae the valnable property 
of inhibiting, not deetroyitig, the action of those germe 
wilh wbioh it oomes in contact. Indeed Haleted haa 
ahown that the irrigation of fresb wounds by a solution 
of eorrosive Bublimate as -weak as zo,Ooo ia followed by 
a distinot line of auperficial necroaiB which is clearly 
demonstrable nnder tbe mioroBoope. Then also, its dis- 
tinct tozic properties muat not be forgotten for an in- 
stant; especially is tbia the oase when tbe substance is 
to be aeed in intra uterine oř vaginal injection, or ía 
the seroua cavitiea, or in irrigation in surgical opera- 
tiona. 

The qnondam virtuea of corroaive sublimate were 
founded primarily opon the diota of Koch and other ez- 
perimentere. It remaiued for the present decade to 
demonetrate the faulty conditiona nnderlying these pri- 
mary ezperimenta upon which the reputation of tbe 
drug was founded and to sbow tbat the eztravagantly 
high valae placed upon tbe aobatanoe, as a direot resalt 
of such experimentfttioD, was also faulty, not to say 
falše. Clinioal experienue bas demonetratad tbat cor- 
roaive aublimale doea poasesa inhibitory power in a high 
degree, but modem bacteriological researoh has just as 
clearly demonstrated that snob power is purely inhibi- 
l not at all germioidal in nátuře. Not only ii 
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itB action purely inhibitory biit even tbie aclion is in- 
fluenced to a great degree by the conditions stirround- 
ing the application, Indeed the differences in power 
of corrofiive sublimate under diffevent conditions are 
very much greater than those of carbolic acid, — or raoet 
of the other germicidea in fact. Aaide from the pres- 
ence of oily materials, wbich are dÍBtinct ohecke to tbe 
effiuiency of oorrosive sublimate, tbe greatest obstacle 
against its use in the antmal tissuee and fluida is the 
fact of its precipilation by and with albuminoua sub- 
ataneea. So great are the dimensionB of Iheae obstacles 
that many olaim that it may be eerlously donbted 
wbether il is possible to thoroughly diainfeot, with cor- 
rosive sublimate, wounds infeoted with baoteria. It íb 
also doubted wbether irrigation with solutiona of cor- 
rosive sublimate is able to accomplish mnch more in tbe 
way of diainfection than is obtained by the uee of sUrile 
Solutions of cotnmon salt. 

It is ohiefly and espeoially to Geppert that we owe the 
demonstration tbat the former methods of testing and 
asoertaining the germioidal power of mercuric chlorid 
were subject to such very grave errors that the results 
obtained Iberefrom were entirely untriiatworthy and far 
from reliable. It was formerly claimed that meroaric 
chlorid had tbe power of absolutely destroying baoteria. 
6eppert haa sbown that in order to prove this not only 
mast tho germ be subjected to the aotion of the eub- 
atance but at lbe termiaatlon of tbe eiposure the anti- 
aeptic muat be ihoroughiy removeJ from the germ; if 
such removal is not thorough even a slight remaimng 
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:nt of lbe anliseptio may be sufHcieiiL to iahibit (a- 
ture developtnent sud the erroneous uonoIasiuD 
reaohed ibat the germ is dead beaause it doss not de- 
velop. Geppert haa also ahowu tbat the beat meaoa of 
ndding the germ of the sublimate in tbe preeipitation 
of tbe mercurial ealt by meana ot ammonic solphid, or 
any otUer alkaline sulpbid, in order to determine whelber 
batiteria whicb háve been originally aubjected to the 
action of the Bublimate háve been deatroyed ar not. 
WheQ thia precaution of preoipitatlon ia takeo it ia 
found that ootroaive sublimate (mercurio chlorid) ia far 
leeH energetic tban bas been generally aupposed. Thua 
Kooh believed that fiora bis ezperimenta he had demon- 
atrated that corroaive sablimate ia the atrength 1:1,000 
deatroyed anthraz eporea in one mÍDUte. Geppert haa 
abown, bowever, tbat the aame atrengtb may not bavě 
killed all of tbe apores in watery aaapenaion, ívtit a/ the 
tnd oj ífirei daysl Indeed in a recent atticle he 
haa even sbown tbat it ia ezceedlngly diffioult to detet- 
mine with sny degree of aociiraoy wbether all of the 
aporea are deatroyed by lbe sublimate oř not; for a 
daSnite conuentration of tbe reagent (tbe sulpbid) ušed 
for Euch precipitation ia required in order to effeot a 
eomplete separalion of tbe sublimate from the germ. 
Hence neitber failure to obtain ciiltures after auoh precip- 
itation, ror failure of culturea, ao trealed,toÍnEectanani- 
mal are proof tbat the germs oř aporea bavě been killed 
by Hublimate; for a different coneentratiou or atrength of 
lbe subatanue uaed to preoipitate the aoblimate, or else 
the uae of some reagent Uss injurious, ptr se, to lbe 



gpores oř germs míght ahow that they poseeBsed slili 
greater resiBtanoe to the aotioc of tbe Bublimate, &e 
Weich has also stated, This ia exceedingly plausible 
when we remember that definite concentralionB of the 
alkaliiic Bulpbids muat possesí sorae antiseptic virtaes 
and tbeee but reinforce Lbe actioD of tbe sublimate, as 
far aa the aolion iipon the germ íb concerned, although 
rťsuitipg in theullimate preeipitation of thatcompound. 

Abbott haj also uoiitirmed geveral of theae resulte. 
HÍ8 receiit experieDces (1891) show that 1;1, 000 doea 
not always deslfoy Staphylococeus pyogenu aureus, even 
after five minutea exposure— in aome casea reqairiog 
as muih aa ten, Iwenly or eveu thirly minuttiB to in 
bibit tbeir actioD. In bia experience the cyanid aod 
iodid are botb of higber inhibitory power — allhongh 
the first íb eiceediDgly poisonoas, 

In 1884 ProfesHor Klein made the curions Btatement 
that corrosive Bublimate haa dd more germioidal power 
ihan vinegar — such vinegar, containipg from 6 3 to 7.0 
per cent of acetio auid, prevented tbe growtb and devel 
opment of micTo organisma just as effectually as a 
1:1,000 Bolulion of the eublimate. MuCliotook, of lbe 
University of Michigan made elaboráte esperimeotB 
with a view to lestiog such Btatemeiils of Klein. HÍh 
resnlls strongly corroboraled Ihose obtained by Klein, 
Geppert, Weich, Kelly, Robb, Ghriakey and otherB, 
ounfirmiDg tbe statement that tbe actaal germicide 
value of corroBÍve sublimate is very low. Lister 
distiuctly statea that it is, as a germioide, far inferior 
(o carbolic acid. McClintook made exhaustive expert- 



ments with various germa, usiug BolatiouB of oorrosive 
subltmate as tLe inhibitory agent. Hia lesulta fhoff 
that it ia poBsible for germs to wítbstand lbe aotion of 
thatdrug aa foUowa: 

StaphylococcHS pyogíties aurtus: 

1:1000— 33 hourá. 1:100—11 hours. 

Saturaled solulion for one houil 
Bacillus snbfilis: 

1:1000—41 hourá. 

Saturaled solution for eighty-five minu/es! 
The germ of Swine Plagiu: 

1:300—1 hour. 
Typhoíd bacillus: 

1:1000— ihour. 
Germs in Fuss: 

1:1000—34 hourá. 

Saturaled sohitidii fur tweutyfňiir hours! 
These reaulta fall wilh astouadiiig effeot upOD him 
who aeea naught aave perfectiou io corroaive aublimate; 
they come faome with telling force to Ephraim "who 
ia wedded to bia idols." 

We may oonaider it ooncluaively proven that cor- 
roaive Bublimale has comparatWely low germioidal pow- 
er aitbougb high in inhibitory activity. Ip uaing it we 
muat b« mindful of the following facts: 

1. It ia exceedingly poiaonoua, even in sraall quanti- 
tiea. 

2. It corrodea all of lbe common metala, depoaiting 
upon them a thiii filtn of raetallic mercury. 

'3, It oauaefl aupertioial Deoroaia when brougbt ídIo 
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contact wilh liviug liasiie, ovm iii RohiUoiia as weak as 
1:10,000. 

4. It uiiites wiLb albiimiuoíM aiibstancee wilh greai 
facility, forming an ÍRoluble and inert (while inaoluble) 
compound. Lister lias saggeBted tbat llie albumináte 
of meroury thus formed has antieeptic properties if ren- 
dered aolnble. Laplace recommenda the combioatiou 
of tartario aoid witb tbe aublimate lo overconm this 
lendenoy to decompoae or to combine with albumin. 
Olhers háve recommended tbe combiuatioD of common 
áalt or of ammonio chlorid for this eame purpose. 

C. Il doea not owe ita virtue to tbe facl that tbe germ 
Í8 dealToyed, aa is commonly believed, but aimply to tbe 
fa«t that it preventa development of the germ w/n7e il 
is present. 

fl. The Bubatanee wheii lefl in eontaot with orgauie J 
tnalter, aucb as spongea or dreseings, especially in the.l 
presence of ligbt or heat, ia prone lo decompoae — be-j 
oorning tbue inert. 

Creolin (Liquor ANTiesPTiuus). — Tbis substance isJ 
a form of Cresol obtained by the dry diatiJIation of Kngf ^ 
lisb coal. It Í8 B3id to be a coal-tar produot resembliogl 
oarbolic acid in appearance but with an odor of lar. Itl 
appeara aa a black alkaline ůaid of the ooneislency of 1 
syrup and a speuifiu gravity elightly higber than that of 1 
water. Ila odor ia cbarauteristic. It ia eoluble in aloo- , 
hol, ether aod chloroform and inpoluble in methyl aloo-l 
hol and water — wilh tbe lalter it formě an opaque emul-f 
aion, on ibis accouDt it can nevěr aapersede carboliel 
acid for the ateriliEation of instruments and lbe maiití| 




tenanoe of an aeeptio oondition of Bucb instranieutH dur- 
inga Burgical operation. It nndoubtedly poaseBneB de- 
uided germicidal power but ia iuferior in ita aotton upon 
pathogenio organUms to carbolie acid — excepl in ihe 
uaEe of ihe spirilla of cholera. It bas by 
veloped tbe higb germicidal power at first claimert for 
it It is a cbeap attd effident germioide bitt íb deoidedly 
inferior to oarbolic aoid — especially in tbe presence of 
albumin, its efficiency being almost neutralizei by Ihe 
ocourrence of as Bmall a propurtion oi albumin &s one 
part in one hundred. It is higbly extrolled by Neu- 
doerfer wbo says that it ie "absolutely non-toiie to man; 
ifiten timee more germicidal tban carboiic acid; is boIu- 
blein water, aloohol and glycerin; it controle bemorrhage 
and pain; it limita suppuration; it injares neitber met- 
al nor banda; it i« very cheap." He not only en!argea 
upon its advantages, giving tbe BubBtance propertiea 
wbicb it nevěr pOBsesaed, bnt be negleotB to givc its dis- 
advantages. In tbe fírst pláce, it ia not "abaolulely 
non-toiic," thia has been diaproven by experienoe — 
Martin distinctly saja lhát it Is not only tozic bat that 
it oauseB nausea, vomiting and albuminuria. In tbe 
eeoond pláce, it is not ae effiuient, all in all, as oarbolic 
acid. In tbe third place, it ia not only inaoluble in 
water but forms a non -transparent emulaion witb tbal 
Bnbstance. Moreover its odor ia deoidedly unpleasant 
and tbe coupoaná ttaelf ia unstable. 

It has been previoiiBly stated to be a coal-tar product 
but ia reported by Dr. F. Raeobig to be nolhing more 
nor lesa tbsn a mixtnre containing abont one part of 
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reain soap wUh two parts of crude carbohu acíd of about 
twenty per cent strength, altbough its manafacturers 
claim lhal it is entirely free from carbolio acid. Squibb 
eayg that ile action as a dieínfectant reminilBonestrong- 
ly of carbolic acid. He alao ^aye that unfavorable re- 
sultB bavě also been presented íd regard to its uee. 

Cekosotal. — A Bhort vs,me recently adopted for tbe 
socalled oarbonate oí creosote, whicb ia snpposed to 
reault frotn tbe udÍoq of creoBote and cardoii di oxid. 
At ordinary temperatnrea it íb an oily, amber colored 
liquid, beooming more fluid upon warming it. It is 
neatral to litmus, odorleBs and with a faint aweetish 
taste of creoBote. It íb iiiBoluble iii water, dilute aloo- 
•hol and glycerin, but readily soluble in alcohol, ether, 
chloroform and benzine. It is claimed tbat the enb- 
BtancB contains ninety per oent of creogote and is yet . 
free from all of the diaagreeable properties of tbe latter 
drug. Itis rccommended in doses of ^ to 1 drachm daily, 
increasing to one and a balf drachmB oř even aB high as 
half an ouDce. It iflrecomraended|e8pecially of in tabor- 
calonB aSectiona of tbe langa, oř indeed in any condi- 
lion wbere creosote itsulf is applicable. 

C&KosoTE. — This substance íb a produot of tbe dis- j 
tillation of wood tar and reBembles carbolic acid in ' 
many of its propertiee, more especially those of an an- 
tiseptic natiire. It consists cliiefly of a miiture of sob- 
Btances, such aa creosol (ObHioO,) and cresol (C7HBO) 
whioh are members of lbe phenol eeriefl. The oreoaote 
prepared from beech wood is chiefly recommended foť . 
internal administration where eo ueed, Fally ninety j 
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per cent of tbe siibsUDOe dispeosed ae "pitre beeuhwood 
creosote" in drug Blores ia naught eUe than carbolio 
acid. The latter is eliminated ohiefly by tbe kidney?, 
giving lbe characterÍBtic color to nrine, while creoaote 
ia supposed to be eliminated, in part at leaet, by lbe 

Sternborgin his experimenls upon tbe eubstance in 
order lo detertnine ita germicidal actívity found tfaat 
1:300 was fatal to micrococci. Gattman fonud tbat it 
was antiaeptic in ite aotion npon palhogenic organisma 
in BolutionB ae weak a8 1:3000 or 1:4000, but that in 
Bucb proportions it did sot DecesHarily kíll lbe organism. 
8ohill and Fisher deraonatrated that 1 per cent failed, 
even after twenty honra eipoanre, to destroy tbe Badl- 
Itts tuberculosis in tabercnloiis sputa. Yer8Ín'H espert- 
menls were soraewhat confirmatory, he found ibat a 
eaturated aqueons Holuťion did not deatroy tbe tiiberote 
bacilluB in twelve hourá. 

OiEBaiN: — Sometimea alao apelled Kruin. Crude 
oarboHo aoÍd oousiels of a mÍKture of creBolc oř pbenols 
and would hn of great autiseplic value but tbey are al- 
most ineoluble in water and acaording to Laplace are 
almoet worthleBS as diainfectanta on that aocount. In 
order to meet this objection Cresin, wbiob ia a eolution 
of cresol (35^) in an ecjual arnount of Sodic Crea oxyl- 
acetate, waa prepareri. It ia a brown liquid, aaid to he 
entirely free from carbolic aoid and witb an odor of 
Cresol and forraing a clear neutral aolution wben mixed 
vith water. It ia eaid to poaaess antiaeptio propertiea. 
It ia recommended for looal uae in řolutione of atrengtlis 
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of from i to ] per cent. It has not aa yeL been re<iom- 
monded for intemal aee. Its obemical formula íh 0,H^ 
(JH,. OCH,. COOH. 

Cresol.— The cresols, as Squibb saya, are etill uBed 
38 disinfoctants, but tlieir disadvaatagea are of snob & 
nature that tbey oontinue to retard tbeir utility. The 
EO-called "Cresol saponáte" ie now recommended by 
German praotilionere, It íh prepared by mising ornde 
uarbolto auid with melted soft soap in equal proportionB 
to form finallj a bomogeneous masa wbicb is soluble in 
water. Tbis how^ver bat inoreases the objeotionable 
qaality inberent íd all of tbe compounde of oreaol, name< 
ly tbal of renderjng the aurgeoiťa banda and instrn- 
menta disagreeably and dangerously alíppery. 

As ordinarity fonnd cresol is a dark reddish-brown 
liquid which is transparent and rather tbinner thaa 
creotin. It bas the oharacteriatiG odor of tar and forms, 
like ďeolin, an objectionable and opaqne emalsion with 
water. Behring, after a very elaboráte series of eiperi- 
ments with the Bubstance, ooncludea that it certainly 
has no advantage over oarbolío acld. 

Chesol Iodii>. — Thia subatance, alao oailed Ortho' 
crísol iodid, Í8 anotber of the innumerable proposed snb- 
Btitntea for iodoform. It ia a fine pale-yellow powder 
with a pronounoed odor, wbicb is agreeable in oomparí- 
Bon with that of iodoform howevur; the drug is insolu- 
ble in water. The oompound baa not been in use lonR 
enough to give it any positive atalua. Aa Squibb aayai 
thougb Ihe componnda of creaol poeaeae antiaeptic power 
tbey all haye tbe diaadvaotage of adhering to and ren- 



dcritig tLe hands and iaslruments extremely alippery; 
Lhey also readily oxidixe io the atmosphere. These dis- 
advantagea apply to all of*the varíous compounds of < 
oreeol tbuB Tar kDown, aaoh as lysol. aaprol, soluto), 
aolveol, and othetB. 

Crksylic AciD, — The article uaually sold as oreaylic 
acid is oommonly a auhstaooe of variable composition 
cofltainiug variouB creeola and also somelimea xylenola. 
Whatever aQtíaeptio power it may posaeBB is due en- 
tirely to theae Biibatancea which it coDlaiiia. i 

CupHic OiiLOBiD, — CqCIj. Thia aubatanoe ia not íd i 
generál uae aa an antlaeplic but Miquel has determined 
that il íb antiaeptio in the proportion 1:1,423. Thia 
gives it higher power tban the eniphate, whiob i« better 
known. 

CuPEic Sdlphatk. — CuSO,. The aulphate of copper 
ia better known tban Ihe chlorid althoagh ita antiaeptio 
properties are not aa high aa thoae of ihe latter eom- 
pound. Miquel haa determined that tbe Bulphate ia 
antieeptiu ín the proportion 1:11. ItBactionia decidedly 
iuhibited by the preaenoe of albumin, 

Dermítol, — Thia term isappliedto the Sub gallaU o/ 
bismuth; it containa about hb per oent of lbe oxid of 
bismutb. It is uaually represented by tbe obemical 
formula, — BiC,II,0,. It ia an odorleaB, yellow, saffron- 
- like and noo^bygroecopiu powder inaoluble in the ordi* 
nary Bolventa. Colaaanti haa made comparative bac- 
teriological experimente with aristol, iodoform and 
dermatol in order to determine their relative germicidal 
potenoy. None of theae agenta seemed to affeot dried 



culturea eveii after tbree days eontaotj but wlien raoÍBtuťe 
was presem dermatol wae eSecttve ia Httle moie than 
lialf Ihe time required by ttíe other two. It also poa- 
Bea§ef< remarkable deasicating powers altbough its anti- 
septic powers are in dispute in many qiiarters. It ia 
cbiefly ušed aa a substitute for iodoform, It may be ap- 
plied looally as a duatlng powder, on gauze, in glyosrin, 
eollodion emulsion or in ointment in tbe strength of 
10-20 per cent, It has been nsed internally with good 
reanlta in disorders oE the gaBtro-intefetinal tract, aa a 
Bubalitute for the sab-nitrate of biamutb. Flint reporta 
good reaults from suoh uaea. 

DiAPTHBHiN.— (OH.C.HbN,) (OH) {SO3H) C,H.. Al- 
so ualled Oxy chinastplol. U occura aa a whiliah or 
yellowiah powder with an odor somewhat like that of car- 
bolio aeid and a ready solubility in ^vater and the ordi- 
nary aolventa, It ia aaid to be an excellent antistiptia. \ 
Kronaoher, Eminerich and othera olaim great virtue for ' 
it. Ita odor ia slight and it ia aaid to be entirely free 
from irritating propertiea. It haa been tried with ap- 
parent success tn the treatnient of wounda, eorea and 
putrefactive diaordera and many excellent reporta of its 
virtues háve been made. Unfortunately, however, it 
uannot be ušed for ihe diainfection of instrumenta for it \ 
attacks even ailver and nickel plating; it aleo ataina the ., 
banda and naila a light yellow. 

Kronacber aaya that a one per cent aolution ia fnlly 
slrong enough for aurgieal dreaaings, — indeed be hss ' 
even uaed il in aolutiona aa strong as 50 per cent. 

DtsTNFErTOL — Tbis substance ia uanally termed %.\ 
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coa[ tar produot Bimilar to oreolin and largely ušed lol 
Germany, The statement has also been made tbat it íb 
amíjtlureof hydrocarbouB, soaps, carbolic acid and soda. 
It occiirs as au oily, dark-browD ůmd, aualogoua to 
lysol and creolin, and sligbtly heavier than water. It 
is claimed tbat it posHeaees energetic dÍHÍnfeotant pro 
pertíes bnt if so tbia bai not reauUed in ita generál u 
It has beeu employed locally in tbe form of an emuleioa J 
of a Btrengtb of two to five per cent. 

Beaelin concludea, after baving made i 
periments witb it upon lypboid stoole, tbat while aaperM 
oř to creolin in thia reapect, it haa no advantage ovflvll 
oarbolio acid. 

EasENTiAL OtLS.— These bavě been found to possesal 
varying values. Riedlía reporta tbat the oils of laveu^fl 
der, eaoalyptas, roaemary and olovea bavě the greateaq 
antiseptio valuea of any of tbe essenlial oí'b. CadeM 
and Mennier demonatrated that the typboid bacilli were 
killed by oÍl of eloves in twenty-five mioulea, by oil of I 
Ceylon cinnamon in twelve minntea while oil of sandaUT 
wood required twelve bourá. 

Etukb.— (CjHO.O, oř C,n,OC,H,. Thia substance taj 
too familiar to need deacriptiou. Yerain fonnd tbat tei 
niiiiute'8 expoaure waa Bufbuient to kill the tubercle ba-' 
clili but Koch found tbat anthrax aporea woald germi- 
nate even afler eight day'8 exposure to tbe action of tbe 
samé. 

EuuALYPTOL — CisH|,0. Tbe essential oil obtained 
by dietillation from the eucalyptus. When pure it ou- 
cura as a colorleaa liquid witb an odor aomewbat aimilar 
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lo tfaat of catnpbor. It in iusoluble ia water but solobte 
in the fatty oile, ia alcohol, ether and chloroform, li 
Í9 said to posfiosB inarked iberapeulic propertiea but its 
chief ase is aa a local antiseptic íd nluers. 

Bebring has determioed that it ie four times leBs act- 
ive than carbolic auid, Perret foand that. a five per 
ceDt solation had no eSeot upon tuberouloiie eputa. 

Recently M. Anthoine baa produued a cew aDtiseplic, 
whiob he oalls Euoalypteol, by the aotiou of hydroohlo- 
ric acid upon eucalyptua oii. Tbis Bubatanue ohomioally 
ia euoalyptene di-chlorid; it occurs in ooiorleBa, ecaly 
cryatalB with ao odor reaembliDj^oampbor. It ia almoat 
tastelesB. Lafage claima that it ia far superior to euoa- 
lyptus oil as au actiseptic. Il ie prautioally iasoluble in 
water and glycerin and readily aoluble in ether, chloro- 
form and alcobol, tbough deoompoaed by tbe latter. 

EuGKNoi.. — A)ho termed Eugaiic acid, wilb a cbemi- 
cal formuia CjH, CjHs.OH.OCHs. Tbie BubaUnce ia a 
phenol derived from oil of clovea by oxidalion; it may 
alao be obtained from other varioua eaaential oila, aaoh 
aa tboae of eaaaafrae, bay, pimeuto and cinnamon. It 
usually ocoura aa an aromatic liquid freely soluble in 
alcohol bul oniy sligbLly ao in water. Tbe Bubatauoe 
haa been uaed intercaliy aa an antieeplio in doees of 45 
minima ^ifí' diem, íd aluobolic aolution. There ia alao a 
óerivatíve, Ciunamyl eugenol, wbicb ocoura in colorleae, 
odorleaa, taateleaa cryetalB wbicb are aoluble in bot al- 
cohol, ether, chloroform and acetone} it has been aaed 
in the treatment of tubercnlar diBeaaea. 

EuPHOBiN. — Tbis substance is also termed Carbonaté 
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of ethyl and phtnyl, Phcnyl-ethylic ureíhane and Fhenyl 
urelhane. It ia repreBented by the ohemioal formnU 
CflHjNHCOOC.H,. Eophorin must not be confonnded 
witb Europben, whicb \% an altogetber different sub 
Btance. Euphorin occinra in the form of a white pow' 
der witb a alight aromatio odor and a taate like that of 
cloves. It íb aligbtly Boluble in waler but freely so in 
aloohol. It ír etnployed locally as a dusting powder; 
internally it is given iu doses of Y-lů graine from two 
to three limea a day. As a looal application it íb aaid 
to be more powerfully antiaeptio but lesa deasicaling 
tban dermatol. 

EuROFHKN. — Jodo-dÍ^isO'buiyl-ortlwer(sol oř Di-iso- 
bulyl-ortho-crcsol-iodid and íb repreBented by the ohemi- 
cal formula (OjHs.OHj.C.HjO),}!!. It oocatB aa an 
amorphoQB powder, with a yetlow color and an odor of 
aaffron; it is eoluble in alcobol, ether, chloroform and 
oils but ÍDBOhible in water. It is UBed obielly locally ae 
a duBting powder aa a substitute for iodoform. It is 
also ueed hypodermioally in the treatment of ayphilitio 
disorders. Ita beat efFeota are obtained by a looal uee, 
and eveu then oniy by its application to seoreting oř 
olherwiae moist aurfacea. Kopp reports eroellent re- 
eulta from a mixtore of europben and boracic aeid. 
Chríetmann ootioludea from bia experimente that the 
evolution of iodin ia necesaary before ao exhibilion 
of germicidal power — this íb dependenl tipon tbe de- 
oompoBÍtion of tbe drug, aa in the oase of iodoform. 

ExALfiiNB. — A substance, alao termed Aíethyl-aíetam 
lid, obtained by Ihe aotion of acetyl chlorid upon mooo- 
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methjl-anílid and poBsesaing the cbemioal formaU 
C,Hj'N(CHs)CH,CO. It oecarB a§ a tastelesB powder 
made up of crystalline, needle-Iike particles wbich are 
readily solnble in atcohol and eparingly Bolable in water. 
It is eaid to possees antiseptic properties but these are 
not marked, at least not BiifKciently marked to make the 
BubstaBce of any great value in this connection, 

Fkeric Chlorid. — FeCl,, frequentiy given ae Fe,CI,. 
A 5 per cent solution of the substance required five 
dayB to destroy anthraz epores, failing to do so in two 
days. No marked germicidal power. 

FKKEOua ÍSuLPHiTK. — FeSO,. Sternberg found tbat 
a 20 per cent Bolntion failed to kill patrefactive organ* 
isme — that ít was antiseptic, not germicidal. 

Formalin. — H.COH. Tbia sabstance is nothing 
more nor less than an aqneORs BOlution of formic alde- 
hyde of the strengtb of 40 per cent. It has it8 lanrels 
yet to earn. 

FoBMic AciD, — H.COOH. This irritating subatanoe 
Í8 formed either by the distillation of tbe bodiee of anta, 
as waa formerly doně, oř etse by the oxidation of formic 
aldehyde, which ia in turn produced by the oxidation o f 
methyl alcohol. Ktlasato determined experlmentally 
that .35 per cent would deatroy typhoid bacilli in five 
boars and that .22 per cent would produce a like reanlt 
in ihe eame time upon tbe apirilla of cholera. 

Oallic AciD. — Abbot determined tbat a 2.31% boIq- 
tion dcBtroyed tbe bacteria oí broken-down beef tea but 
failed to kill anlhrax spores in two hours. A solution 
of 1:14S killed varioua mtcrococci in two hours. 
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GLVUKttiN.— Cjtffi (OH)j. Glycerin was uaed as an 
antiaeplio by Demarquay aa early as lEIíS; he thought 
it the very beet antieeptic Rubatanoe, íd faut almost a 
panacea; bat \i has beoD tried and found waDting. 
Uoax and othera háve shown tbat tbe addition of live 
per uent of glycerin to oulture media wa.s /avora/tle to 
iheir snbBequent growtb. Kooh found that it bad no 
effect upon tbe sporea oť eitber aymptomatio antbraK 
nor indeed upon tboae of anthrax itaelf. Miqnel bas 
determined tbat ita preaence in tbe proporlion of 1:4 
will prevent putrefaclive decompoaition in bouillon. 

GOLD CMí.OKin. — AaClj. Aiaotermed the tri cblorid, 
oř Auric Chlorid. Miqael has determined that tMa 
Bubatance ia antlaeptic in the proporlion of 1 ;4000. A 
Holutiou of 1:1000 will deatroy the germa of cholera, 
antbrax oř díphtheria. 

GuAiACOL. — ThÍ8 Hubatanoe, aleo oatled Meihyl pyro 
caltchin, is oittained from beecb wood tar. Ita formuln 
íb said to be C|,H,OHOCH, and it is elaimed to contaiu 
60-909Í, of oreoBOta. It occars as a liquid having a 
pleaaant odor aud a specific gravit; only sligbtly grealer 
tban Ibat of water. It has alao been prodnced synlhe* 
tically ae a solid product wbiob is colorleaa and orystal- 
lizea readily in prismatic form; it baa a sweetish and 
uiarked aslringont taste and is said not to attaok 
macous merabranes. 

Guaiacol is aoluble in water i n tbe proportion 1:85 
and in pelroleum benzin iu that of 1:8, It seems to 
háve antipyretic, as well as antiaeptio, properties — eveu 
when applied locally. Its cbief uře has been in luber* 
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culoiis affectioQH, and indeed wberever creosote may be 
eshibited with profit. It is eaid to prove au advan- 
lageoua substitute for creoaote in the early stagea of 
tuberculoaiH. Il ia best admÍDÍHlered after uieak eitber 
in alcoholio solulion, oř mized witb cod-liver oil oř elae 
in oapeulee. The uanal dose is frotn live to ten miniais; 
oontiuued use eatabliabea a tolerance, aa in tbe caae of 
oreoBote, and tbe dose niay be gradually inoreased if 
ílB full effect ia to be exeruised. 

Variona salts oť tbe subslanoe, sucb aa the iodid, car- 
bonate, saltuylate and otbera, háve been prepared and 
pni upon the market as suocedanea for guaiaool itsolf; 
the indícations for tbeir uee are lbe eame as those for 
gaaiacol, lbe only virlue claiuied for any of lbem over 
guaiaool is lhal they are aupposed to poasesa the dia- 
advantages, sucb aa irritatiou, eto., in a more moditied 
degree tban tbe substance iiself. 

Hblbnín.— This Bubstanoe ia derived from elecam- 
pane root. It exista in the form of whiie acicular 
crystals witb the chemioal formula CbH,0 Tlieae crys- 
tala are ouly sligbtly solnble iu water but are readily so 
in bot alcobol, ether aud tbe oila. It is ulaimed to be 
aa effeotive antiseptic where it has beeu uaed in Earope, 
In Spain it ia bigbly favored as a »urgical dressing; 
indeed Ferran claims active germieidal properlies for it, 
olaiming that it is more destructive in its action upon 
the cholera bacillus tban any otber agent. It haa been 
ušed with favorable resulls in perlussia, ozaena, diar- 
rbea, leucorrbea and otber dlaordera; but its ezcessive 
C08t is an effeotive barrier to its generál nse. It hae 



been adminietered in doees of 1-6 to 1-3 of a grain ii 
the course of twentj-four hoars. 

Hydiíocbinonk. — AlfiO termed Hydro quinone Para 
ii oxy benzene &n&Q>iÍnol, is obtained from Arbutin 

(wbiob see) by the action of Balpburic acid, orelee by 
the oxidation of anilin by chromio aoid and has the , 
chemical forraula C„H,0,. 

It occura in long, di-morphous oolorlese crystale 
wbich are freely aoluble in hot water, alcobol oř ether; 
fioluble in cold water iu the proportion 1;20. The Bub- 
elance has been recommended as an internal antiseptio 
and had apparenlly prodiiced good reaults. It is nsuatly 
adminislered in doses of from 1-2 to 5 graina. 

Hydroqen ei oxid (Htdroubn Peboxid). — Tbia 
eabRtance ía aometimea described a^ "an aqueoua Bolutiun 
of hydroíyl," thus H,0, or (OH),. The aolntion uaed 
in practical medioine ia of abont "ten voláme" Btrength, 
It baa been laaded aa a generál disínfeotant and gerrai- 
cide. It baa one great advantage in that it is non- 
toxio. It seema to poasess a apeoial predileotion for 
pua, wbich it destroyH; thiB property íb made aae of in 
some cases for the diagnOBtication of lbe presence of 
pQs where it may be concealed in oavitíea — íta presence 
oauaes a marked efíerveaoeuce when the peroxid ia 
introduoed. Sbirawell, bowever, aays that it ie not ap- 
plicable to freah wounda or freah Burfaces but to tboae 
tbat are aeptic in nátuře. It bas lalely been introduoed 
into tbe U. 8. Pbarmacopeia of 1890. 

Sargeon- General Sternberg aaya tbat unleBs obemiata 
oan furnÍBb Btronger and more atable sotuiiona of tbe 



Hubstance than tkey eeem at present able to do, we are 
not likel; to derive any practical benetit from its uae as 
a diainfectaDt. ludeed ita inatability íb marked and 
forms the chief objectioD, einoe one eannot rely upon 
all preparalioDS unless aaeured of tUeir freshnees. The 
Hubetance owbb all of its virtaea to lbe oxygen wbicb it 
disengagea when brougbt itito contaut witb oxidizable 
matter. The action of oxygen and ozone are diaousHed 
ander tbeir proper beadinga, wbicb see for furti>er in 
formatioD. 

Hydhofluoeiu Acid. — HĚ". Thia Bubatance, wbicb 
norraally ezists in a gaeeouB oondition, bas been eug- 
gested and ueed in the treatment of tiiberculoais. Tbe 
eiperimenta of Cbautard and Grancher witb tbe aub- 
Btance show tbat ila direot and prolonged aotioo dimin- 
ÍBbe8 the vinilence of the gertn but fails to kill it. 
Hydrofluosilicio auid oř its Bodium salt (Sodiu ailico- 
fluorid, Na,8iFe) háve aleo been suggeBted and indeed 
were bigbly praiaed by Neudorfer, but, as Sbimwell 
properly eays, háve now been dÍBcarded having no ad- 
vantage over boracÍG acid. Hydrochloric acid tbe con* 
geDer of bydroflnorio acid íb equal lo BDlphurio acid in 
germioidal power. 

Htdbonaphthol. — ThiB substance íb derived from 
Beta-naphthol by tbe substitution oí bydroxyl (OH) 
for an atom oí bydrogen, hence tbe chemical formnla 
wonid be C,(,H,(OH),. It la Boluble in water in the 
proportion of 1:900-1000. The drug baa recently beeo 
BDggeeted aa a prophylaotic in the treatnicnt of cholera 
oř olher infectious affeotíon of the alimentary tract. In 



Ihe proporlion of 1:400 it íh said lo poBsees powerCul 
germicidal and inhibitory power. Ite internal nae ia 
resoFted to in doses of eight lo ten graíns tbree oř four 
times a day. 

Indol.— Koch (oiind that even an excees of tbia sub- 
Btanoe ín water did not deatroy anthras sporee, even in 
eigbty days. 

loDiN. — In 1353 Duroy pointed out the faot thaliodin 
posseaiíed preservative properties, having a direct action 
upoD pua and organized fermente; also tbat it oaused 
aqaeouB eolntiona to keep indeiJDÍtely and that ita eyrnpa 
do not ferment. Tbeee faota and many otber BÍmilar 
oneB be embodied iit a memoir presenlcd to lbe Acade- 
my of Mediuine of Paris in lbe year 1853. Velpeau 
agaio called the attenliou of the medical profeaaioit to 
tbe virlnťs of iodiu in tbe year 1859; be said that it had 
been in hbb at that time for tbirty years oř more. 
Modem reaearcheB háve corroborated the germicidal 
properties of botb iodin and bromin. In aucb atrength 
iodin is ooneiderably etronger than bromin bnt lesa 
Btrong than chlorin. 

Iodin Tri Chlorid. — ICIj Behring claims that tbis 
Bubatance, as an antiaptic, baa all of tbe potency of free 
cblorin or iodin witbout ibeir diaadvantagea. It ia a 
yellowish-red powder witb a peunltar and penetrating 
odor; it ia Boluble in water. Langenbucb fouud ibat it 
wonld restrain the development of baoteria, wben added 
lo nutrient gelatin, even when preBeut ín aa small an 
amount aa 1:1S00, wbile 1:1000 would kill even aporea 
in a abort time, A aolution with a atrength of one per 
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cent destroyed anthras eporea Buapended in water aU 
most isetantly and a y,, per cent solntion efieoted the 
eame reenlt in a few minnteH, Behriog foniid that a 
one per oeiit aoliition wouldkill anthrax sporee in blood- 
serum tn forly minutea. 

loDOPORM. — CHI,. Sometimea termed Tri-hio me- 
thane. Tbi8 snbatanoe ia too familiar to need descrip- 
tioD. The oliief objection to it íb its intolerable and al- 
moBt imperii^bable odor. The eEperímente of Tilanus, 
NeiBser, Biicchner and othem ahow that it ia no germi- 
oide itself bat has some antieeptic power; tbat i«, it 
posaeaaea inhibitory power, Nendoerfer aaya that it 
posaeases loxio propertiee for aome individuala, that 
"they lose their appetitee, become morose, absent* 
minded, and if the drug be oontinned tbere ťeanlt phy< 
aioal ohangea and death." 

Recent inveetigatione háve demoustrated tbat nitder 
cerlain conditiona the aubatance does poaaeaa eome 
germicidal power — that íb, the decompositioii of the sub- 
stance, accompanied by the liberation of free iodin 
givea it the antiaeptic and germicidal properties whioh 
are peculiar to iodin. Sir Joaeph Liater haa recently 
called attention to the antiseptic properties of iodoform, 
claiminghowever, that the function of the iodoform 
was not to kill the germe but to deatroy the prodaots 
of their vital activity. Thia ia certainly an extraordi- 
oary claitn and a moat valuable property, if ezperienoe 
can bot demonstrate ita trnth. 

Iodoform íb chiefly of value in varioua tnberoalkr 1 
affeotions and remaina the favorite remedy in snob di*w4 




řjquibb hs^b: "Its extremuly disagreeable penolratiiig 
and persiBteiit odor ia etill against it and deodorizers 
ooDtinue to be reoommended from every quarter. It 
ehoDld be conatantly bome in mínd Ibat the cbaracter- 
ietic odor of iodoform is iuhereDt to it and we migbt 
juat as raLíonally espect to remove the sweetening prop- 
erty of Bugar and still expeot to relain the usefalneBa of 
that neoessary artide ae to remove tbe odor of iodoform 
and retaia ita identity. We can ďdopt all maiiner of 
eEpeditintB to raaak this objeolionable quality, but we 
may rest aasitred that ihe iodoform is still there aalong 
aa we hold ita combining elemente together, and aa aoon 
aa we aplit these up we no longer háve tbia uaefal 
agent." 

lonoL — ThÍ9 Biibatauce, obtainud by the aution of an 
aluoholic aolution of iodiu upon pyrrol, and oalled Tí/ra 
ioJu /•yrre/, has the uhemical formula CJjNH. It ocoura 
in the form of a graylah-brown, odorleaa, tastelets 
powder; it ia said to be yullowiah and rather oryatalline 
when pure. At elevated temperatnrea it deoompoaea, 
giving off vapora of iodiu, It ia eoluble in alcohol and 
ether hiit almost entirely inaoluhle in waler. It \s 
claimed to be non-toxio and to poaaesn the favorable 
qualitiea of iodoform in additiou. Sterubirg (1886) aa 
a reeult of his inveeligationa stated that it waa entirely 
withont germicidal pověr. Hiedlin aleo found that it 
had no effect upou even the apirilla of cholera, whioh 
are among tbe leaat resistant of all germa. 

loDOPiiKNiN. — Alao termed loáo-phinacttin. Thia aub' 
itancG is a oombination of iodin and pfaenacetiii and ia 
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fiuppoaed to ooiitain 50 per cent of the former aubstanOe. 
It Í8 a brownÍBh powder, but wheo pure cxiets aa a urys* 
tallino body with a charaoteristic iodin like odor and a ^ 
burning taste. Like iodin it disoolors the akin yeilow. 
It Í8 aoluble in alcohol, glacial acetio acid aod boiling j 
hydrochlorie acid. Most of the reporta, with the e 
ception of those from the Paris Charity Poepital, are i 
againat the drag. Seibel aays that it gives off iodin iti' 
excess too readily and that it poaHesses no advantage | 
over free iodin itselE. Thia observation has been oon- 
lirmed and corroborated by other investigatore alao. 

lODozoNE. — ThÍB Í8 the name giveu by Robin to a I 
ijolution of iodin in ozone. The solution has all of the f 
appearanoe of a complele one and gives no.reactiona by I 
means of which a different oondition can be doteoted. 
ThJB waa tirat auggested by tbe well known value of | 
aea-air whoae virCueH were Bupposed by some to be daai 
to 0£one and tracee of iodin, lodozone is reeomniended i 
aa a spray in tuberoulosis pulmonalis and open woonda I 
— ralher lodozone waa recommended in such casea, for J 
it appears now to bavě utterly gone oitt of existence aa 1 
a pharmaceutical or remedial preparation. 

IzAL. — Thia ia a trade name for an emulaion eontain- 
iug thirty per cent of a new oil wbich it is claimed ii 
prodnced by a patent procese naed for the manufactare J 
of a speciál variety of ooke. Squibb eays that: "It | 
appears to belong to a seriefi aualogous to the terpenes, 
with characterisiics betweeo those of tbe paraffina and 1 
the benzins. No phenol proper oan be detected in tbe J 
emulsion," It hae not gone beyond tbe land of ita birth J 
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(EngUnd) as yet. It ía olaimed that it ia a powerfal 
antUeptic, thal it doea not iajure tfae hands, thst it h&s 
no objeutionable smell, tfaat it íb Don-toiio aad in faot 
altogether valuable. Thii ia baaed eoťtrely upon the 
reporta of a íew enthosiasts, it is entirely too early to 
pláce any definite valae, oř lack of valné, upon it aa 
yet. Time will demonairate ita advantagea, whatever 
they may be. 

Lactic Acid. — HC,H,0,. The aecond member ot a 
group of monobaeic, di-atomic aoids. It ia a oolorleea 
sjrupy liquid of Htrongly aoid properliea, mizing witb 
water and alcohol ic all proportions; it ooonrs in many 
plant juicea, eitber free oř combined. It is also pro> 
duued by the fermentation or "aouriog" of milk. 

Kitasato fonnd tbal a .4 per oent aolution wouid de- 
Btroy the typfaoid bacillua in five bourá while a 3. per 
oent would do the aame in the oase cholera epirilla in 
the aame lenglb of time. 

Lanolin, — This substance is a fat eitraoted from 
sheep'8 wool and comaining about thirty per oent of 
water — whetice its name of Adeps tanm hydrosus. It is 
a white odorleaa aobstance which doea not aSect litmns 
and ia naed aa a base for many ointmenta or prepara- 
tioDB naed in the looal treatment of diaeaaea of the skin, 
etc. It is inaoluble in water, partly eoluble in aloohol 
and readiiy ao iu ether, acetone and benzene. 

Gottatein found that varioua organiama oeaaed to 
grow after contacl with pure lanolin from five to seven 
days; hence it appeara to poaaeaa inhibitory powera. It 
is one of the best ointmeut baaea known to pharmaoea* 
tical acienoe. 
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Lbad Chlobid. — PbO,. This aubaUnce is not ÍQ 
common or generál use but Miquel haa delermined that 
il Í8 iiDtÍBepLio íd tbe proporlion of 1:500. 

Lkai> Nitbatk. — Pb(NO,),. Thia Bubstanee is fre- 
quently credileil with germicidal properties wbioh it 
doeij not really ^o^^esa. Miquel bas determined tbat tt 
" íb antÍHeptic in tbe proporlion of 1:277. 

LoeoPHAN. — Tri-iodo-meia-eresol. This substance ia 
a new aatieeptie produoed by tbe action of iodin npon 
M-oxytoluio acid. It occurs iu tbe form of oolorless, 
needle-like uryatals coniainiai; about eigbty per cent of 
iodin. It decompoBea readily in dilute aolntions of al- 
oohol, bul not in eolulions containing aeventy-tive per 
cent of alcohol. ItH ubg is, as yet, restricted almoat en- 
tirely to dermatology. 

Lysol. — This Bubalance ia tbe aaponiSed product of 
coal-tar; it is obtained frora taroils by boiling with 
alkalioB and fáta and eontaJDB abont fifty per cent of 
creBois. It occura aa a clear, brown, oily liqnid líligbtly 
lighler tban water and witb an aromatic odor like tbat 
of creosote. It is soluble in aloohol, obloroform, water, 
glycerin, carbon di-siiipbid and benzin. Ezperíence haa 
not justified the extraordinary claima wbich háve been 
made for it. Ita soapy nátuře tendere instrumenta oř 
objects immersed in aolntíons of the substance diaagree 
ably and dangerously slippery. 

Cadeac and Guinard, after elaboráte experimentation 
witb tbe subBtance, bavě concluded that while it ia an 
undonbted miorobicide it haa uo advantage over the 
antiaeptioa of eatablished reputatiou; that it is only 
D Holntiong Bnflioiently atrong to prove irri 
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ing or oauBtio and tbat ita sphere of ueefulnesa will not 
estend beyond the disinfeotion of stooU, prmee, ahips, 
stables, eto., aiding thus in tlio propbylaxis, preventioD 
and arreet of epidemics. It is UBed by BOme looally in 
aolotione of atreDRths of from three to five per cent. 

Malic Acid. — Has about the samé germioidat value 
aa citric acid. 

Mkbcukt. — The varioue aoluble šalte of tbie metal 
seem all to bavě more oř leas antiseptio activity al- 
thongh the fallacioiis belief in their unaurpasBed germů 
(idai paweii has been entirely exploded by the reaults 
altained by recent investigatorB. Tbe succinate, the 
pbenylate, tbe ealicylate, the tbymol-acetate, the thymo- 
late, the iodid, the cyanid and a host of othere bavě 
their respeutive adberenta. Koně of tbem however 
háve attained tbe eminence of tbe so-called "bi chlo- 
ride." Merouric iodid however is but slightly inferior 
to this chlorid; it ia moreover, more etable, leaa toziu 
and altogether more agree&ble. Accordiug to Liater, 
until bia recent deolaratioa in favor of carbolic acid 
above all other germicidea, the donble cyanid of mer- 
oury and zinc more nearly acoorded to the requiaitea of 
an ideál antiaepttc. Tbie substance ia non-volatile, non- 
irritant, inaoluble to tbe extent tbat wound aecretion 
doee not waah it ont of tbe dreaaing; ite great dísad- 
vantage, however, ie its feeble germioidal power whioh 
ie almost balaoued Ihougb by ita inhibitory power. 
(See Corroaive Sublimate). 

Mkthtlbnk Bh!b. — Tbie substance ia one of tbe 
anilin dyea, beiug called Tttra-methyl-ihionin. The 
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drug is UBually found a« a blnleh powder oompoBed < 
soaly cryatals of a bronze like tinge; it is BomewIiRl 
solable in water and more so in atcohol. It has beea-l 
recommended eapeoially as an antiperiodíc, partionlarlyj 
where qainine haa failed. It has aleo been ušed looallj^ 
in diphtheria. (See AqÍIíh Dyes). 

MiCROCiDtN. — This Dáme íb applied to a mixture O 
beta-naphthol and sodic hydroxid — it íb presaniablji 
termed sodic napfatbolate. It íb a whíte powder Bolabl^ 
íd water in the proportion of 1:3, It ia employed aa ■ 
antieeptio both internally and ezternally. When uaei 
locally it íb employed in the Btreogth of from three tol 
ilve paru to the thouBand. It ia but little heard of noir»« 
aithougb Cozzolini of Naplea thinks that it bas givenf 
him exoellent resuIlB in suppurations of the ear and inl 
inflammatory oonditioua of the DOae and tbroat. 

Mono chlor-phknol (see Chlob-phknol). 

MoBPHiA llTDR0CULOBi.-rB.~ThÍ8 subataoce haa fee-1 
ble inhibitory powera. Miquel haa decided that ít Un 
antiseptioin the proportion of 1:13. 

Naphthalenb. — AIbo termed Naphí/ialiity havíiig i 
chemioal .formula of CigH,. It is a hydrocarbon oW 
tained from coal-tar; it is aleo formed in the mann 
factare of ordinary illnmÍDatiDg gaa. Aa uenally fonafl 
it ocours as a grayish white sabstance eítber in powdn 
orbrilliaut, scaly cryatals wh i oh háve an odor of ooal 
tar and an aromatio bitter taste. It íb soluble in aioohtii 
ether, the fixed and voUtile oils and in acetic aoid, butl 
ÍDBoluble in water. Ih ia aira »old in molded blookljl 
under the name of Alabasirime and Camphylent vtA 
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ušed for preservin;; fur§ and ŮacneU from motba and 
aist) in unnals for parposea of dÍBinfectloo, II ig claimfid 
that the inbalalion of tbe vapor of tbe BiibetaDce has 
given good results in lbe treatraent of pertnaBia, etc. 

Naputuol.— Also tBrmed Naphthyl akohol and Iso- ot 
Bíta-naphthol. It may be obtained by tbe action of Bul- 
phurio aoid for some time upon napbthalene. The 
chemical formula is C,gH,OH. It occurB in britliant, 
oolorlesB, Bbining, cryBtalline laminiB baviog an odor 
resembling that of pbeuol, with a alight barning taste. 
It lE readily Boluble in alcohol, etber, chloroform, ben- 
zene and the fatty oÍla; it is fairij ttoluble in hot water 
bnt almoat inaoluble in cold water. It íb ušed as an 
antieeptio in outaneous diaeases and aEfectioDx of the 
respiratory tract, aleo aa an inteetinal antieeptio. Foote 
Baya that the aiibetance exerciseB eome germicidal power 
even in tbe proportion of 1:2300 bnt oonuludes that a 
aaturated aqueous Bolution (1:1150) doea not equal the 
acliún ofone per cent Bolution of carbolio aoid oř of 
creolin. 

It has been ušed internally in the doae of two to fíf- 
teen graina and ezteroally in aolntiona oř ointmentB of 
the atrength of from 2 to 10 per oent. 

There are a great nnmber of derivatives of naphthol 
Buoh as iodo-beta naphthol, benzo-naphthol, microcidin, 
naphthol carapbor, eto. Il is undoubtedly au effioient 
antiseptio, as indeed are many of its derivatives, but, as 
Squibb saya, "Naphthol and all its derívalivea oannot be 
B^id to háve superaeded carbolio acid, althougb they bo 






doabt will íind a permanent pláce on tbeliato 
agentB." 

Nixaic AciD. — HNO,. Thia substance íb too well 
known to need desoriplion. Kitriu, hydroohloric and 
salphurio acids are approximately of the eame geTmloi- 
dal Btrengths. (See siilphurio acid). 

NiTBOus Acii).— HNO,, Nitroua acid represents the 
first degree of reduotion oř de-osidation of nitrío aoid, 
Sternberg (1880) determined lhal the aoti?ity of ( 
vaocine virus waa destroyed wben expoeed upoD ivoi] 
points for BIX hoars to the action of an almospbere o 
taining one per cent of nitroua aoid. 

OiL OF MuBTARD. — The presence of this snbatanoa i 
the proporlioD of 1:33000 is siiffiaient to preveut tfa 
develůpment of anthrax epores, though so weak a prepanTl 
tion does not kill them. 

OiL OF TuKPBNTíNK. — Koch fouud that thongh oil oJE"! 
turpentine failed to dealroy the spores of anthrax in O 
day they were destroyed by such exposure for five dayi 
he found also that their developmenl was effaotnaUjq 
prevented by the presence of the substance in the ) 
portioD of 1:75000. Chriatmas, in bisexperimenlsn 
the pas Gooci, says that an excess of oil of turpentine a 
ded lo liquefied gelatin oultnres of the Staphylococautm 
pyggenes aMreus was unable to destroy the microcoooi evei^ J 
iu eight hours. 

Oleic Aoid. — HC,aH„0,. Oleic aoid is a oonstitneid 
of most faclB, espeoially oily fats — olivě oil for inatano^ 
being almoat entirely an oleáte of glyoeryl. The ex; 
perimenta of Koch seem lo indioate that the subatap^f 
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has little if any antiseptic power. A five per ceot Bola- 
tioQ in ether failed to destroy antbraz aporea in five 
dayB. 

Oltfk Oil. — This Bubatance, as haa been stated, íb 
almost entirely, when pare, glyceryl oleáte, Koch haa 
determined that anlhrax spores germínate even after 
ninety days immersion in this snbBtanoe; iudícating an 
apparent abaeace of auy germicidal action whatBoever. 

Obmic Aero. — H,080,. Kocb haB determined that 
tbis Bubstance will kill anthrax aporcs in twenty-four 
boars if present in the strength of one per oent. Miquel 
has determined tbat tbe Bnbstance ia antiBeptic íd the 
proportion of I :eB66. 

OxALic AcíD. ^H,C,Oi. KitaBato haa determined 
tbat tbia subatance, in tbe atrengtb of .36 per oent, will 
deatroy typhoid baoilli io five bouře and that a aolntion 
of the atrengtb of .28 per cent will kil! cholera apirilla 
ÍD tbe aame time. 

Oxygen. — Tbia element exists in two oonditiona — one 
the free and normál element whose moleoule is ei- 
preBBed bj the symbol O, and tbe oiher, an allotropic 
moditication,termed ozone whoae molecule ia represented 
by the symbol O,. Free ozygea is neoessary for the 
development of a large niimber of speciea of bacteria — 
indeed it ia essential to all aerobic specjea; on tbe other 
band it completely preventa the growth and develop- 
ment of tbe anaerobic apeoiea. 

Oxygen baa no great power of deatruction of baoteria 
unleas nascent — tbat íb, freahly generated. The oommon 
belief ia lhát all oxygen ander all conditiona ia posaeaaed 
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of mariielpuB^powera over germ life — 3noh íb' not alto* 1 
gelher the čase. Indeed, aa we háve Háid, the presenoe 

of oxygen no far from being restnctive íh abaotutely 
necessary for Uie developmenl and growth of all aerobic 
HpecieB. Naeceiit oxygen, on tlie olber liand, is s po- 
lent agent — indeed it is to the virtues of the element 
generated in thix peculiar condition that potassic 
permanganate, and otber oxy-antiseptic Bubstances 
owe their entire antiseptic powers. Dudaní aays that 
oxygen haa the power of destroying baoteria but that it 
is ezceedingiy dif&cult to make an application of tbe 
Bubatance to man exoept in the form of "oxygenated 
water" (it íh thus that he desigoates hydrogen peroxid) 
wbich, as be says, has not alwaya giveu the most happy 
results to those UBing it. Indeed aithough hydrogen 
peroxid is a valuable antiseptic and deodorant íLb germ- 
icidal value íb highiy overestimated. 

Ozone. — It was formerly Bnppoaed tbat this allotropic 
modifioation of oxygen would prove to be a valuable an- 
tiaeptio agent but unfortunately for ita reputatlon in tbia 
respeet reuent experimente uhow that it doea notpOBseae 
the anticipated autivity — indeed that it poasesaes little 
value from a prauttcal atandpoint. 

LukaíGbewitach found that one gramme in tbe Bpace 
of a oubic metre utterly failed to kill anthrax spores 
even in twenty-four hours. So much for ita vannted 
activity. Then alao, Sonntag, Friedlapnder, NÍBsen and 
othera eeoured negative reanlts in their ezperiments 
upoD the germicidal activity of thts snbatance. So far 
from being the valuable agent previously aupposed, a 




oaiefnl ooBBideration of all of the ezpeiimental data 
leada one to the oonolasion that, as a germioide, oaone 
is utterly devoid of practical value in therapeiitiea and 
distnfection. It ie posBible tfaat the eplitting up of a 
moleoule of ozone may yield us either naecent oxygen 
oř else a mizture of molecular and nascent oxygen, thue: 

0, = O, + O 
ia thiH caee whatever germicidal aclion may ensue ia 
due not to tbe ozone, for It has been deatroyed the 
moment that Ihe molecule O, has been deoompoaed, bnt 
to tbe nascent oxygen eet free. Ozone then would háve 
lesB virtue tban any of the various procesaee by meass 
of wbich nascent oxygen itself is generated. 

Paracuksolal. — Tbis subslanoe, also called Cresalol, 
ia paracreBolic ttalicylate and ia represented by lbe 
uhemioal formula CVI.OH.COO.C.H.CH.. It oocnra 
aa a wbítish cryatalUne powder wilh an odor like that of 
ealol, it ia iDsoluble in water but slightly aoluble in alco- 
hol. This aubstance, wbich ia stroogly acialogoae to 
aalol (phenylic aalicylate) in its therapentio functione, ia 
aaed more largelv, aa la salol, aa an inteatinal antieeptio 
in doaes of from three to tbirty gtx\x\t,fier diem. 

Phbnol. — (See oarbolio aoid). 

Phknocoll. — This aubstanee ia alao termed Amiáo- 
para-acel-fheHetidin, It haa been more largely aaed, 
not only itaelf but aUo in the form of the hydroohlo- 
rate oř hydroohlorid and saliuylate (Satocoll), aa an an- 
tipyretiti. The acetale and uarbooate háve also beea 
naed for thia aame pnrpoae. Certain investigatora bavě 
oalled the attention of the medioal profeasion to tbe 
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tiaeptio value of the aubstanoe. Dr. Beok of í 
oonduoted ezperimenU with a view to determÍDÍtig 1 
exaot value of Baoh properties of the Biibetance. 
foaod tbat pbenocoU excelled phenaoetin, acetanilid, and 
iodol in such activíty and indeed even exoelUd íodoform 
to whioh he oonBÍdered it Boperior otherwiee on aooount 
of the readf Bolubility of phenoooll, itB freedom from 
odor and irntatiog properties and Ita freedom from 
toiic propertieB, The substance occura as a white oryt* 
talline powder readily Boluble in water or aloobol but 
very sparingly aoluhle in benzol, cfaloroform or ether. 
Phknolid. — A 50 per oent mixture of aoetanilid ai 
BodiO'bi'Oarbonate; it aeems to háve passed entirely froi 
use. 

Fhbno-Saltl. — ThÍB substance ia not a delinite o 
poond but a miitare of foor oř iive snbstanceH. ' 
formula ia as follows; 

Carbolio aoid, about - - Q parta. 

Laotio aoid, " - - 2 parts. 

Salicylio aoid, " • - 1 part. 

Menthol, " - - '/,, part. 

The menthol ia added to the combinod aoids whidi 
are heated np to the point of liquefaction. The miztnrcj 
ia aaid to be solable in water to the extent of making a 
4 per oent aolation. The forranla has been somewhi 
ezteuded by the addition of euoalyptol to the other i 
gredients; this is mixed in aniall qnautity along wi|| 
the menthol and then the whole resulting mixture i*tl 
mixed with four timea its volume of glycerin. 
formal& w&s inCroduced by Dr. ChriBtmaB after Bom 




experimentation al P.i«t6ur'a Institute in Paris, Dulerly 
reporU ite succeasful use in various uterine affeoliona, 
in gonorrhea and aa a wash for reotal Bores and ulcera- 
tioDS. Yersin olaims that it ie eepeciall;^ effecttve 
against the bacilltiH of anthraz — indeed he gives it high 
antiBeptic power which, if preeent at all, rnuat be dne to 
the large amoant of carbolto acid (aboul 75%) presenl 
in the mixture; it muat however be inferior to carbolic 
acid when combined, aa haa been aaggeated, with other 
aoids of higher activity, auoh aa bydrochloric orboracio 
acids — indeed in the latter čase an excellent subatanoe 
reaulls. The latter fact has at laat been properly ap- 
preciated and a combination of earbolic and boracic 
acida haa been put upon tbe market under the name of 
Sennine — named after Seno, who haa doně bo muoh for 
the advancement of antiseptio prínciplea in American 
sargery. For a full description of tbls anbatanoe aee 
the artÍQle Sennine nnder its proper and appropriate 
heading. Becauae of the introduction of enah superior 
and more valnable compouuds Pheno aalyl and analo- 
gouB BubetanceB are passing oat of generál nae — indeed 
Pheno-aalyl has already doně bo according to Squibb. 

Phosfhobic Acid. — H,PO,. Thia snbatance, the oř- 
dináry tri-basic oř ortho pboephoric acid, bardly needa 
deacription. Kitasato haa condncted experíments with 
a view to a determiuation of lbe germicidal activity of 
the substanue, uaing an acid whlch oontained 153 milli- 
grama of acid per cubio centimetre. A solntion contaín- 
ing three-tentha of one per oent (.3'^)of this prepara- 
tion deatroyed typhoid bamlli in frotu fowi \a%,-í(t,'Vww^ 
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while a Bolulion of .183 per cent Btreogth (that íb, elight- 1 
ly more than one-half as BtroDg) ktUed the spirilla ot \ 
cholera in the samé ttme. 

PiCKOL.— ThU Bubstance ia Di-iodo-resorcin~mano- 
sulphonU acid. It íb a new antiseptio, said to contain 
aboabt 52 per cent of iodiu, and ie described bj DarzenB 
and DuboÍB as poesessing great potenoy. It íb prepared, ■ 
by adding, while constantly Btirring, an aluobolio BOla> 
tion of iodic acid and iodin to resoroinmODOBalpbonio 
acid, produced by the action of coocentrated Bulphario. 
aoid upon reaorcin, Tbe potassium salt of tbiu HUb- I 
atauue ie ueually desorlbed as ezistiDg in tbe form of , j 
colorlese, odorlesB oryatalB with an esceedingly bitter, ' 
taste. These crystals are readily soluble in water aod I 
tbe ordinary Bolvents. It is uaually considered Hon* 
toxio but ita reokleBB nse ie not wítbout danger. 
too soon to express aD opinion on tbe status oř vatue ofM 
the substance as no clinioal reporte of ita use bavě beeQf 
collaborated as yet. 

PiPBRONAL. — C,H,Oi. This Bubstanoe is also termeďJ 
Heliotropin and is obtained from piperic acid by ozida;i] 
tion, It usually occurs iu the form of wbite and soalytV 
crystals which are soluble in alcohol and ether bat ara r 
iuBoluble in water. At present tbe substance is mora^M 
generally employed in the arts, in tbe maDiifaotnre ofl|j 
perfumes, thougb its use as an antipyretic and antiaep-J 
tic has been suggested; such use has been largely re>] 
Btricted by tbe ezceedingly high price of the substanoc 
When administered it is usualty given in single doses O 
aboul fifteen grains. 





PoTisaic AcKTiTB. — KC,H,0,. This Bubstance ia 
tbe potassiam salt of aoetic aoid, aaalogous to plambic 
aoetate ("Sugar of Lead") whioh ie the lead Balt of tbe 
BelC-Bame acid. It íb hardly neosBBary to describe ite 
cbemical aad pbyeical propertieB. Siiffice it to say tbat 
Koob foand lhát a aaturated solution of the salt in water 
failed to kill anthrax Bporea in ten days. 

PoTABSic Absenitk. — Thís substance, oř ratber the 
potasBJo hydrogen arsenite which hw the chemioal for* 
mula KHAsO,, íb ušed in medicine under the uame of 
"Fowler'a Soludon." It is an auid potaaaium aalt of 
araenouB acid. The substance has been found to pos- 
sess absolutely no germicidal actioa. It may be slíght- 
ly antiseptic however for Miquel bas determined that it 
is 80 in the proportion of 1:8. 

PoTASBic Di-Cheomatk. — K,Cr,Oi This substance, 
whioh exists in beaatiful yellawÍBb-red orystals, whb 
supposed to posBeas active germicidal properties bnt the 
ezperiments of Kooh demonstraie that a five per cent 
Bolution failed lo deatroy antbrax apores even after two 
days ezposure. Miquel has determined, however, that 
it ia antiseptic in the proporCion of 1:909. 

POTAsaic Bromid, — KBr. Thia substance is more 
familiarly known and ušed as a nerve eedative or a 
hypnotic but Kitasato has proven that it alao possesses 
antiseptic and indeed even germicidal properties. He 
found tbat when typhoid baoilU and cholera spirilla 
were immersed in a aolutlon containing from 9 to lO.t! 
per cent of potassio bromid they failed to grow. Indeed 
they were killed when exposed for four or fiv* Uei^así.Nís 
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the actíon of eolntiona with strengthe of 10-12 percent. 

PoTASBic Cabrokatk. — K,CO,. EitaBato has also 
proven the antiseptio and germicidal action of this snb- 
HtaDce. He found that llie development of typhoid and 
cholera germe was prevented by eolutions oontaining 
aB Bmall an amouDt as .74- 81 per cent and indeed eveu 
killed by íive hoars exposure to the actioa of a one per- 
cent BolutioD. 

PoTASMic Chlobatk. — KClOj. This subatance ia 
probably more farailiarly known to many of ua aa chlo- 
rate of potash, in common use for the treatmeDt of the 
various iiiílammatory conditioiiB of the naao-pharynz. 
Its efficacy in such affectíous together with their fre-' 
_ quent micro-organiu rature led many to suspect that the 
drug had a apecific action which waa due, it was thoDght|' 
to a apecific action of the substance npoD the gertn di- 
reclly. Contrary to the generál belief, the pubstanoe íé" 
devoid of any germicidal power. A eareful oonsidera-' 
tiou of Ihe experiment íil data now at our disposal foroea ' 
this conolusion upon us Sternberg found that a four 
per cent aolution failed to dealroy or kill the MUrotoe- 
cus Pasteuri even after an expoaure of two hoara to iU ■ 
action. Koch alao found that a five per cent Bolntion 
failed to kill anthrax aporea in fíve daya. 

PoTABSic CuKOMATE, — KjCrOj. Thia subataDOe ia' 
apparentty no stronger than the chlorate of potaasinm, 
for Ko?h found that a five per cent aolution failed ttl 
kill anthrax spores in five days, as waa the caae with the 
cblorate. 

PoTASBic Ctanid. — K (ONj. Thia anbatanoe aeemt'^ 
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to pOHBeBS littie or no germícidal power — indeed Miqoel 
givea it the Hanie power in thie respact aa potaseio di- 
chromate, that ia it U antiseptic in the proportion of 
1;909. 

PoTASsiu H řDEOxiD. — KOH. This subetance ie more 
familiar to many, eepeulally those who studied Chemia- 
try when the old systém of no men cla tu re waa in vogue, 
as "oaustic potash" oř aa potasaium hydráte, Sternberg 
demonstrated that wbile an eight per cent Holution was 
unable to deetroy the pua uocoi in two hourá a ten per 
cent Bolation of the satne aubRtanue waa abJe to eifect 
thÍB resnlt in the samé time. Kitasato foiind thatan .18 
per cent solatlon wouid kill the typhoid bacillaBinfrom 
foar to five hours whtle a .237 per cent soluťiou waa re- 
qiiired to eSectthe aame reault in tbe samé time with chol- 
era Bpirilla. Thia fact preaenta a curtoua and intereBting 
condilion. Uauall; tbe Bpirilta of obolera are lese reaist- 
ant than the baoilli of typhoid fever biit bere we bavě 
tbe reverse true; aa a rule the cholera germ is especially 
BUBceptible to tbe action of aoid antÍBeptio soIulionB. Id 
this caae we bavě an alkaline substance and the spirilla 
are less sasoeptihle to its influenoe than tbe tjphoid 
bacil li. 

PoTASsic lODiD. — KI. This substance, more oom- 
monly called iodlde of potash, is nsed freqnently ín tbe 
treatment of certain atages of aypbilia and alao of rbeu- 
matism, etc. It has been determiaed that it posseeses 
slight germicidal propertiea tbougb these are not preaent 
to a marked extent. Koch demouatrated that a five per 
cent solution failed to deslry anthrax aporee in eigbty 
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days. The typhoid baoilii and the cholera spirilla fail 
to grow in an eight per cent Bointion, bat are deBtroyed 
by Sve huura expoaure to a 9.23 percent solution. Miqael 
has determined that it íb antÍBeptio in the proportion of 
1:7, a very low power. 

ťoTASSic PKBMAír{;ANATK, — KMnO„ oř in the older 
Byetem K,UD,Og. The experiments oC Jaeger shov 
that a one per cent solation is not reliable for the de- 
Btraotioa of pathogenio bacteria but that a five per cent 
Bolntion is very efFeotnal, althoagh it does not kill the 
bacilluB of tuberculoBiB. Miqtiel has determined that it 
íb antiaeptic in the proportion of 1:285. 

The experimente of Kelly, Wflioh, Robb, GhrÍBkey 
and othern, at the Johns Hoplcina University, upon the 
variouB oocci and the germs usnally foand npon the 
bands and beneath^he naiU of phyBicians and Burgeoni, 
indicate tbat ezposure of the hands to the aotion of a 
saturated aqueouB Bolation of the substance with a 
further batb in a Batarated aqueouB Bolution of oxalio 
acid to remove the stain of the permanganate and to re- 
inforce its germioidal aotion waa by fav the moat. effio- 
ient meanB of sterilization of the hands — especially if 
preceded by a thorongh scrubbing of the handB and 
nails with brnah, warm water and common Boap. They 
found by rigid experiment that thia waa far aaperior to 
the action of corroaive aubtimate aa uaed in Fnerbring- 
er'B method, so commonly reeorted to in obatetrioal 
aurgioal practioe for the Bterílization of the handa 
the operátor. Many operátora of advanced oplnioni 
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adopting the permangauate method bo highl; !&• 
vored by Kelly, 

PYOKTANiN.^This 19 a name patented by Merok for 
the two anilin dyes more commonly kuowo as methyl- 
violetf or yellow pyoktaDÍn, and mcihyl-blue oř blue 
pyokUnin. The eobatance oucurs as an odorleee pow- 
der whioh íb eoluble in aloohol and eoluble in Beveoty- 
live partu of bot and fifty parts of cold water. This 
Bubetanoe has had remarkable exaltations and damoa- 
tioDB in itB gbort career as an antiseptio. (See Anilin 
dyts). Certain oculiBta and laryngulogisla haveclaimed 
to obtain benelit from its use. Koawell Park and otbera 
Bay tbat its uae Íb dÍBappointing if not entirely wonb- 
lese, wbioh latter term he ihinkB more nearly deRcribes 
the value of the medioament. Dr. Doering oiainia very 
favorable reBtilta from its looal use in dipbtheria. tiold- 
Bohmidt bas pronounoed it uselesa iu Lepra luberosa, 
N. y. Roberte aays tbat "it íb of niiioh leas vahie tban 
Ihe standard remediea now in uae, but ia wortblbinkiog 
of wben tbeee fail." 

It haa the great dieadvantage of higbly coloring the 
Bkiu or clothing, being an £nilÍD dy<; and having all of 
the intense ooloring power peouli ir to tbat claaa of íub 
BtanceB. It not oniy atainfl the nkii and clothing but 
tbe dressingB and the handrt of ilic operátor himaelf. 
Tbia produoeH exceedingly difagr^-table reaults, 
over, prolonged conlact with lertiin of the anilin dyet 
haa been iiroductive of vaiiui.a eoxcmatoiis conditioi 
of the akin. 

PxuozuNK. — Thia ia a namegiven by it* manafawu 
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to a. preparation of a ooDoentrated eolation of hydrogen 
peroxide ín ether. It ia daimed that it oonlaÍDS about 
fifty per cení of tbe peroxid; it seems to be an effioient 
agent as far as hydrogeo peroxid oan be, baving all of 
the propertieB of thal eubatance which íb ite aotive 
principle. 

QciECKiNB.— A trivia), ailly and senseless Datne for 
what lbe manufaoturer terms "lbe uew antÍBeptic, anti- 
pyretio and antizymotiei." When we oonsider the 
formula it puzzles one to discern how even the wildesl 
of dreams oould asoribe antipyretic properties to tbe 
Bubatance. Aucording to tbe Pharmaceutisíhe Zíilung, 
Qaiokine consiata of one part of corroaive Hnblimate, 
fifty of oarbolio acid and fiftytwo of dilute alcobol. It 
uonsiste, according to Squibb, of one pari of pure oar- 
bolio acid, two-handredtha of a part of oorrosive chlorid 
of meruury and one~ihousandth of a part of a mixtnre of 
alcobol and waler, All of tbia, as Squibb aatirioally 
quotes, íb manufactured by a procesa of "dy námi žati on 
and potentialization that gnaranteoB to tbe medical pro- 
fession tbe abaolute accuraoy aod uniformity" of tbe 
prodact — oř ratber mÍKtnre. That it hae met with little 
or no enccesH ia Bhown by tbe fact that in Bpite of the 
adoption of catcb-peiiny metbods it bas heen relegated 
to innoGDOua deauetnde. Wbatever of virtue the Buh- 
stanoe posaeaBed waa due to the preBence of carbolíc 
acid and oorrosive eublimale; these virtuea were no 
greater Iban tboae altained by tbe uae of the Bubataocea 
themselvee. Hence, baving no claim to atteotion, the 
miitare bas died a death of inanitiou. 



179 



3 familiar 1 

ibBtanoea, I 



I 



QuiNiNK.— Thia alkaloid and its aalts are too 
to ihe physioian to need desoription. These aubBtanoea, 
although poseessing no marked germicidal power, are 
yet Bomewhat antiseptic. The experimeDte of Arloing, 
Cornevin and Thomas háve proven that the eulphate, 
íd ten per cent aolution, does not deatroy the bacilli of 
symptom aolio anlhraz. Sternberg fonnd that the buI- 
phate, in the proportion 1:800, while it did not destroy 
various micrococci and bacilli iipon which he experi- 
mented, yet had the power of preveuting iheir develop 
ment — that íb, íd Bucb proportion it wae antiseptic bnt not 
germicidal. Míqael has determined that the hydrobro- 
mate íb antiseptic in the proportion 1:182 and Ceri has 
determined lhát the hydrochlorate íb antiseptic in the 
proportion of 1:900 — that íb, íts antiseptic power is 
greater than that of the hydrobromate. 

Rksofybin. — TbÍB substance M. Portes desoribea ag 
a compoand resnlling from the mixtnre of resorcin and 
antipyrin in solution in the proportion of theirohemical 
ec|aiva]ent«. It occurs ín oblíqne, colorleBS cryatals 
whioh are usually of a rhombic and prismalíc structure; 
it ÍB solable in aloohol bat insoluble in water. 

The Bubstance bas been knowti for several yeara but 
has now practioally passed ont of use. 

Resobcin. — C,H,(OH),. Thia substance is also 
termed Meía~di-hydroxy-btnzent^ Mtía-di-oxy-benzene 
and Rtsorcinol. As the chemical formula indicates, it is 
a di-atomíu phenol. It raay be produced synlhetically 
from benzene but íb also naade by fusing different rea- 
ins, suoh aB thoBe of asafetida, galbannm, etc., wilb the 
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fixed or caustic alkaliee. Keeoroin is a yellowlsh oř 
white, tlocouleut oř crystallioe powder witb aaomewhat 
sweetiah and pungent taste and a elightly aromatio odor 
somewliat resembling that of normál freeh urine. It ia 
aoluble iu abont its own weíght of water; it is aUo aolu- 
bie in ale ohol and ether bnt very aparingly Bolnble in 
ohioroform, oarbon di-sulphid or benzene. ReHoroin ia 
UHed to Bome extent in the arta in the manufactare oř 
certatn djes. 

Kesoroin ia aaid to poeaeas antlseptio propertiea and 
on that aecount ia of uae in the treatment of varione 
diaeaaea of the atomaob and inteatinal tract. Ita nae 
haa been reoommended in dyaenterj, obolera infantům, 
gastric ulcer, gastritia, diphtfaeria and aSeotiona of the 
larynx, pertnaaia and alao, by Unna, in aone roaaoea. 
For local use, aolutiona of 1-3 percent may be ušed, or 
ointmenta of 5-10 per cent, or even in some caaes aa 
higb as 25 per cent may be exhibited. When ušed in- 
ternally resorcin ia nsually adminiatered in doaea of one 
oř iwo grains. 

Kktinol.— C,,tJ„. Thia aubatance, alao termed Jíesi- 
nul and Rosinol, ia obtained by the diBtillation of 
Burgundy pitch, or pine-resin. It oecura as a thiok, 
oily and yejlowiah liquid, alightly lighter than water. 
It ia aaid to be a good autiaeptio; it ia uaed chiefly as a 
aolveut for varione druga, such aa salol, ariatol, iodol, 
creoBOte, carboiic acid, camphor, coeaine and other aimí- 
lar bodiea; indeed the effects of auoh medicamenta are 
often enhanced by the antiaeptic propertiea of the reti- 
nol uaed aa tbe vehicle. 




Desnos, a French obeerver, has reported very gratiff - 
ÍDg reBultH from the uBe of Bolatioiis of 5-10 percent of 
Balol in retinol in oertain casee of aub-acute cyBtltiB. 
He has olaímed tbat it freqaently aSorde prompt reliéf 
a after other agenta háve failed. The peculiarity of 
the Bolution ts, it Íb eaid, that it will remain ín the blad- 
der even after from bíe to eight dÍBtinct acta of mlotari- 
ticn — of oonrBe in such oaae there is a diminntioii in 
quantity afler each urÍDation but all íb not voided at 
one act. When uBed locally retinol may be applied in 
substance oř in ointment; internaliy it is administered 
in dosea of about one graiD. 

Sacchabin.— C,H,.C0,80,NH. This substance is al- 
80 termed Gluside, Glucusimide, Bmzoic sulphinidt, Ben- 
zoyl-sulphomc-imide and Anhydro-ůr-thů-sulpkamine-btn- 
zoicacid. Sacobarin is a derivative of beozoic aoid the- 
orelically; practically however it is prodnced from 
toluoi by a senea of oomplicated Bynthetical proceBses, 

Sacuharin occurs as a white, amorphoue or somewhat 
crystalline powder with an intensely saccbarineorBweet 
taste foUowed by a sligbtly bitter after-taBte and has a 
slight odor úf bitter almonds — this odor becomes more 
prononneed iipon heating ihe substance. It is soluble 
in aluohol and elher, also in glycerin, dilute ammonic 
hydroxid and in an aqneouB solution of sodic bi-oarboo- 
ate. It is only sparingly aoluble in water — one part dis- 
solving in about 230 of water; tUÍB Bolalion ia inteoBely 
Bweet and íb Bomewhat aaid in reaction. The inteDse 
Bweetening power of eaccharin is ita chief charaoteristic — 
it is even perceplible wben saccharin is dissolved in T(J, 
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000 pana of water, being nearly three hundred i 
times Bweeter Ihan ordiuary cane sugar. It ia emplojed 
as a eweeteniDg agent ín dia,betes where the use of sagar 
íb interdioted. It U also a good antiseptic and i§ ^aid to 
háve given marked benefit in the treatment of cystitis. 
It hae aho been uaed as a vehicle to mask the taate of 
ÍDtenaely bitter remedial agente. 

Saccharin may be ušed either locally or inlerDally; 
the doBe ia said to be indetinite. 

SiLACBTOL. — Also terraed Salkyl-acetol. Tbis íb a 
new synthetic product obtained by Fritach by the de- 
oompoaition of sodic salicylate by tneansof mouo-chlor- 
aoetone, whiie heat ia applied. It has been propoaed, 
like aalopheo, as a substitute for salol. It occure in tine 
aoicalar crystals oř scales witb a alightly bílter taste. 
Salaoetol ia but aparingly solnble in cold water, bnt 
freely so in bot alcohol aod the other vadous ordinary 
aolventa. 

It baa been nsed by Bourget of Switzerland in doaea 
of :iO-45 graina in inoipient diarrbea and cboleraic 
aSectioDB. It haa alao aaid to háve given good reaulta 
in gout, sub-acute rheuinatiam and varíous genito- 
urinary affectiona, 

It ia too soon bowever to expreaa a positive opinion aa 
to ita value or ila probable atatua in therapeutioa. 

Salicylamid.— C.Hj.OH.CO.NH,. Tbis eabatance is 
an amido compound oř derivative of aalicylio aoid; it 
waa firat prepared by Limprioht by treating oil of win- 
tergreen with saturated ammonio hydroxid, it haa sinoe 
been prepared by the aotioa of the latter anbatanoe npoa 
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methyl salioylate {the arti&cial oil of wtntergreen), or 
by the aotion oC beat upon ammonic Balioylate. Salioyl- 
amid UBually ocoura in the form of ooloTleae, this, trane- 
pareDt Uminar cryatala, whích are taetelees, leaving a 
Hensation of grittiness tn the mouth. It is soluble in 
aluobol, ether and chloroform; in water it íb soluble Íd 
the proportion of 1:850. 

It has been recommeaded au a subetitute for salicylio 
aoid, and it is said to háve aeveral advantagee over the 
latter drng, being tastelese, more eoluble, more prompt 
and powerf ul íd action and poseesaiDg greater analgesío 
power. It has abo germicidal powers similar to those 
of salioytio aoid, It íb claiiaed that it has been aeed 
with good resulte Íq tonsillítís, ohronio rheumatÍBm, 
ovarian pains, neuralgia, eto. When ased internally, 
about fifteen grainB are administered fier diem, in doaes 
of from three to five grains eaob. 

Salicyi-ic AciD. — C,H,,OH,COOH, Tbia aubstanoe 
has been known to uhemiets for sonie time, bnt itB intro- 
duGtion into medicine has beeo comparatively reoent. 
Kolbe found that it could be prepared by treating a 
eolation of carbolio acid in eodio hydroxid wíth carbon 
di-oxid at a moderate degree of temperatare. It may 
aUo be obtained by fu^ÍDg potassio hydroxid with sáli- 
oin, the latter Bubatanoe being a gliicoside fonnd in 
willow bark. Salioylic acid ooours in several speoiea 
of violet; it aleo exista aa the methyl salt in oil of 
wintergreen. It íb uBuaJly sold as a dali white powder, 
oř in lOQg acicular oryBtaU; it has uaiially a peculiar 
aromatic and pungent odor, and a peculiar Bweetieh yet 
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aorid oř aoidiiloue taate, whiob, aa Wood Baye, is aocom- 
panied by a traneieDt eense of anmbness. Salioylio 
auid íb readily eoluble ín bot water, aloohol, ether eto., 
aod but BparÍDgly Boluble in cold water and glycerine. 
It Í9 irritant to muoous or fresb wound Burfacea. 

The drug is usaally deacribed aa non-toxits, but 
(.juincke, Ogaton, Empia, Gubler and Dixnenf, aa well aa 
otheiB, háve reported oaeea of death from tbe eubatance 
— indeed, in one caae reported, deatb ensaed aa a result 
of tbe adminiatration of fortyeight graina in foar bours. 
The acid has the pecaliar property of maoerating Desb, 
and in tbia way flometimea attaoka tbe banda when uaed 
as an antieeptio — it is oving to thia peouliar property 
that aalioyliu aoid ia an almoat conatant ingrodient of 
the variona forma of ''oorn aalvea." It ia aiao readily 
abaorbed aná ia eliminated largely by the kidneya and 
henoe ia found in the urine. 

Kolbe found that tbe preaence of .04% had great in- 
flnenoe in preventing the souring of milk; on aisooant of 
thia propeny it ie widely uaed in beer, and in periabable 
food producta, to prevent fermentation and decompoai- 
tion, altbough auoh use bas been forbiddan in aome coun- 
triea. Slernberg found that a two per cent. aolntton 
deatroyed pua cocci in two bours. Abbott found that 
microoooci were deatroyed by a eolulion of the atrength 
1:400. Kitaaato found that I Ů% deatroyed ty photd 
baoilli in Uve bourá, and that 1,3^ prodnced the aanie 
effeot in the aame time upon cholera apinlla. A four 
per cent, aolution however faited to affect the organiama 
of brokowáown beef aolution. Koch^alao found that a 






five per oenl. alcobolic Holution failed lo deatroy the 
sporea of antbraz. Miquel has detertnined tbat tbe 
sabataace íb antiaeptic in lbe proportion 1:1000, 

The substance was introduoed ioto aurger y by Tbiersoh, 
of Leipzig, aa a substitute for carbolic acid; it was 
then thought to possesa as much germicidal efficiency as 
carbolio acid, but experieooe bas failed to demonstate 
tbis, moreover it is irritaDt. Aa Vťood says in bis 
claHŘc work upon Materia Medioa and Therapeutics, 
"Tbere cau be no doubt that aalicylic acid ia oapable 
of accompliahing mach in antiseptío surgery, but it does 
not seent to be replacing carbolic acid, as it at one Ume bid 
fair to do. Its freedom from odor and comparative free- 
dom from poisonous and irritant (?) properties are cer- 
tainly strong reoommendatiODB in its favor; neverthe- 
less, carbolic acid is more geDerally employed, and M 
Callender, after twelve montbs' trial in lbe wards of St. 
Bartbolomew's Hogpital, bas formeriy condemned sáli- 
cylic acid as mucb inferior to carbolic acid." 

It oan be ušed dry with good effect, but it does not 
adbere firmly to tbe parta, and tberefore in tbe presence 
of free seoretion it ia wasbed away, leavíug tbe wonnd 
aurface ezposed to infection. In acid diarrbeas and 
fermenlative conditiona of tbe intestinal tract it owea 
ita cbief value to its reatraining and inbibitory in- 
fluence upon tbe development and vital activity of tbe 
varioua miDro-organisma to wbiob tbe acid intestinal 
fermentation is due, rather tfaan to direct germioidal 
action. 

Tbe aodium aalt of the aoid, Bod.\<^ w^VLC^Na^o 




to be a feeble antiaeplio and hardly worthy of the 
name. Indeed all of the salicylateH háve muoh let 
power than the free acid. 

SiLOOOLL. — This ia but the trade name for the salioy- 
Ute of phenocoll; it \b olaimed to be more advantageona 
than the hydroohlorate, being leSB aoluble and therefore 
freer from the diaagreeable concomitant and after- 
eSects. It is eaid to bav€ been uaed with natisfacdon 
in influenza. 

Salol. — Alao oailed Phenyl snlicylate; it ia repre- 
senled by the formula C,H. OH.COOC.Hj. It nsually 
occurs ae a white cryatalline and taateteBs powder witb 
a slight aromatic odor; it is soluble in alcohol, ether, 
tiirpentine, sandalwood oil, oopaiba balsam and the 
tiied oíIb, bnt ia insoluble in water. The siibatanoe haa 
been suggested as a Baocedaneum for Balicylic acid; it 
baa alBO antÍBeptic properties. The drug íb aaid to be 
of value in diseases of the urethra and bladder and in 
iuflammatory affectiona of the pharynx and respiratory 
tract. It has aleo been uaed locally in coryza, ozena, 
skin diseaBes and as a dusting powder. Bitt by far its 
moat important application is in infeotioue disordera of 
the intestinal tract. Thia ia dependent npon the faot 
that iinder the inflaence of the alkaline duida of the in- 
teBtineB the Bubelanue íb Bplit up into its oomponents, 
carbolic and salicylic acida. Loewenthal and othera 
háve praiaed ita value in Aaiatic cholera, bnt Reiohe 
aaya that the ezperioence of the Hambarg epidemie of 
1892 waa actíGcient to demonstrate that the drng was 
nseleaa in this affection whether given internally or by 



injeotioD in elhereal aolution. Reynier believes that 
the ÍDternal aae of the medicameot will aterilize the 
urine uniess pna be preaent in large amoutits; for thia 
purpoBe iu admÍDÍstratioa must be coDtinaed for some 
time. It íh probably inferior to borio aotd in tbis re- 
spect however. 

It te aeuall; admínÍBtered íd doeea of 5 to SO grains. It 
íb foliy to ezpect thia amount to aterilize oompletely 
the many square feet of mucoua membráně of tbe intes- 
tinal tract, eapeeially wheD loaded dowo with infeotioDB 
materiál. To produce the beat rsBalta from its use oom- 
plete oatharsis, foUowed by irrigation, luaBt precede ita 
admÍDÍBtratloD. 

Salopbbm. — AIbo teriued Acetyl-para-amiáasalol. 
The Chemical formula is C,a,.OH.COOC,H..HCOCH,- 
Itis anew synthettoproduct, thefirst atage of the mana- 
facture of whiob íb the mízture of eqaal parta of párá- 
ni tro-pbe no 1 and Balicylic acid. Thea foUow a aeriea of 
more oř lesa oomplicated obangee, wbicb reealt in the 
ultimaie formatíou of the uompleted prodnot, wbioh 
ocoQTg in small, thin, lamellar cryBtaie which are odor- 
leaa, tastelesa and háve a neutral reaction npon litmuB. 
Salophen ia freely aoluble in alkaliea, ether and aloobol, 
but practically inaoluble in water 

Thia substance ia proposed as a substitute for salol, 
The gastric juice bas no effeot opon it, bot when tt 
Gomea in contaot witb the alkaline panoreatio secretion 
it is broken up into salioylic acid and acetyl para amido- 
pbenol, which latlHf ia elíminated by ihe urine and the 
fpceB. W. H. Flint, of New York ibinks the sub- 
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BtftDce of epeoial value in aoute rheamatio arthritÍB; m- 
deed HitBohmann olaima tbat it U almoHt a speoifio in 
aach flondition. These reeulta and coddIubIodb were 
also reaehed by Hare, E. Koob, Oswald and Harden- 
bergh. E. Koch in experimentB upon the value of Balo' 
phen eays that its antiseptíc action U trifling, but that 
its cbief field is in DervouB affections of various forms, 
sucb as neuralgia, hemicrania, oepbalagia, Bcíatica, nen- 
riliB, plenrodynia, eto. The remedy when naed inter- 
nally is exhibited Id doaes of from one to one and a 
balf drachmě daily. 

Sanita-S, — TbÍR Bubstanoe, wbich is ušed as an exter- 
Dal diainfecting fluid, contains of an aqueoua aolution 
of turpentine, which bas become oxidized by tbe oxy- 
gen of atmospheríc air; it contains campbor, thymo), 
hydrogen peroxid and a Bmall amount of camphorio 
acid, tbe reault of BQoh oxidation. It is prepared by 
Kiogzett by pasaing air and steam througb oil of tur- 
pentine, It is said to be a good antieeplio and to bb 
free from poiaonous propertiea; it ie ušed chiefly as a 
domeatic diBinfectant. To judge by the formnla one 
wonld hardly give tbe preparation high germicidal 
power bowever. Its use aeema on the decline at the 
present writÍDg. 

Saíhol,— Alao termed "DiBÍnfeotion Oil." This sub- 
stance íb a dark and browniah oily luixtare, conaiBting 
uhiefly of crude oreBols in an exoess of tboae liqaid 
hydrocarbona of the marsh gas aeriea which are obtained 
in tbo refining of petroIeum. 

Laser found that the applícation of one per cent. of 
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Mprol THB eaffioieiit to Bterilize urine and feoes oootain- 
ing typhoid bacilli, oř cholera epirilla oř ether simitar 
germs. It íb cheap anď of Bome valae ae a di§infectaDt, 
but of conrae has no piaoe in medicíně proper ezoept as 
a generál disinfeotant. It Íb exoeedinglf inflammable; 
thia property maat be remembered oř danger may re- 
ault from diaregard of its oombustibility — the raecBtrna 
being olosely related to bensine, wo Bhould naturally 
ezpect a high degree of ooiabuatibility. 

Sknnink. — Thia substance occurs in the foriu of a 
wbite powder witb a pleasant faintly aromatio odor and 
an agreeable Bveetiah taate; it U readily Boluble in 
water and most of the ordinary solvents. The produot 
íb a new one and the reault of Amerioan enterpríse, 
and is certaínly worthy of oommendation. Wbj 
ehould we import not oniy our ideas but even car 
remedial agents, wben American brains and Ameri- 
uan hands are jast aa able and competent as thoee 
of foreign nationalítieB? Henníne is composed of 
phenol and boric aoíd, and posaesses all of the TÍrtcea 
and none of the disadvantagea of thoee sabstancea (see 
oarbolio acid and boracio acid). Both of its ingredients 
are BabBtanoes of more tban reoognized virtne and 
merit. Lister has very recently dedared oarbolio acid 
enperior to all other antiseptios and germicides, more- 
over, he placea borio aoíd nearly as high in tbe scale of 
effioienoy. In thia prodnct, "Sennine," the odor of 
oarbolic acid haa been entirely removed; a powder re- 
sulting which is not only free from objectionable odor 
and irritating properties, bul íb alao oomparatively i 
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toxia; it íb readily appUed ia subetanoe aa a dustínK 
powder oř aa a dry dreaeing — ao maoli in favor at the 
preseDt time — and íb dUpensed in a moat, convenient 
metal dnsting box for this pnrpoae. It may aUo be 
applied in otDtraent, oř, where motat dressingi are de- 
sired, in solution; a Gve per uent. aqtteous solution being 
aufficiently Btrong for generál itee. Its field of applica' 
tion and uBefulness is quite extended; it has been re- 
oommeDded not oniy ia generai surf^ery, obstetrioB and 
gynecology, but in generál medicine as well. ReportB 
indicate that it has been ušed vary eťfectively in num- 
eroa? conditions, sucb as otorrbea, otitia, bromidrosifi, 
gangrene, eczemata of varioas kinde, berpe^, laryngitiB, 
thrusb, diphtheria and varioiia infeolioua inflammalory 
oonditiona of tbe naBo-pb%rynE, vaginitia, chancroid, 
dyaentery, erythetna, catarrb, typhoid fever, in derma- 
lology and dental aargery; in ahort, wberever a good, 
effioient and thoroagbly reliable antiaeptic can be of any 
valné whalever. It liaa been uaed internally in fermen- 
tative dyapepsia, in oholera and infectious gaatro-intea- 
tinal diaeaaes, in gonorrhea, typhoid fever, etc. When 
adminiatered internally, it ia usually given in doaeB of 
one to five graina. 

Sennine íb a oomparatively new claimant for honora, 
conaeqnently ita olaima must not only be carefnlly con- 
Bidered,',but tbey muat aUo be aubatantiated by olinioal 
experience anffioiently eztended and bufficiently strong 
to pláce ita virtuea beyond a peradventure. Certainly, 
ae, Sennine baa doně more than this. I 
bsve ušed it quite frequently aa a drydreasing in varioni 





r Btirgioal cases and háve foand it very effioaoious 
— §uperior to Aristoland tbevarioua otherdry dressings, 
Indeed I oixie ueed it in my ůwn čase, sprinklíng tbe 
powder freely over ihe fresh wound; healiag was oom- 
plete in a very few daya without the fortnation of a drop 
of pus. Tbe effect was moat happy. 

Prof. Bernaye, in a recent letter, to the aalhor of these 
pápeře, upon tbe subject of antieepticB, oalle speoial at- 
tention to Sennine aa a dry dresstng as foHows: "Re- 
ueutly an exoellent powder for the dry treatment of 
woundH bas been put before the profeasion in a most 
(lonvenient form under lbe name of "Sennine." In a 
very recent contribation be reports a most intereeting 
and sacaessful operation for tbe removal of an excess* 
ively large oervioal fibro-rnyxo-choadro oateo-saoroma of 
brancbial origin; in tbis operation the only antiseplic 
ušed wasSennine — tbe result was most exoellent, leav- 
ing, indeed, notbing to be desired, if resnltB mean any- 
thing. To quole bis own worda: "There was union by 
lirat intention; no elevation of temperature and oo sap- 
pnration. The dry dressing was uaed and the inciaion 
or line ofsuture thickly dusted witb an antiseptic 
powder oonsislÍDg of borio aoid and pbenol. This pře- 
paration bas recently been introdnced by the Dioe 
Ohemical Oompany, and íb put up in a tin box with per- 
forated lid. It is called 'Sennine,' and ia made by a 
obemist whose qualíGoations I know, and I am glad to 
recommend tbe preparation, because it is a soientitic 
one, and is pat up in such a neat and practícal raanm 
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aa to readily anwwer the requiremenls of tbe basy aur- 1 
geoD in přívale, as well as hoBpital practice." 

He BayB further of it that: "It afforda me pleasnre 
toHtate thatlhave ušed 'Sennine' in my praotice with re- 
Bulta entirely satiafactory to myaelf. I say witbout any 
heaUation aa a dry dreaaing It ta unexcell^d. I conaider 
it preferable to anetol, europben and iodoform, aa it ia 
free from toxic and irritatiDg eSecta aa well aa unpleaa- 
aot odor. Five per cent ia perfectly aoluble iu 100 parta 
of water, making a reliable antiaeptic wasb aa well." 

A. H, Ohmann-DumeaQÍl, iate Frofeaaor of Dermalol. 
ogy and Syphilology to tbe St. Louis OoUege of Pbyai- 
ciauH and Surgeona, and Preaident of the Sections of 
Derm atol ogy and Syphilography of the American 
Medical Aaaooiation and tbe Srst Pan Amerioan Medi- 
cal Congress, bas aaed tbe anbatanoe in variona derma- 
toaea and aa a dreaaing after such operatíoDB as tbe e 
Urpation of wena or aebaceoua cyata, In giving ft < 
detailed report of tbree caaea of removal of aebaoeonB 
cyata, he aaya: 

"In all of these caaea tbe powder waa employed in 
preference to any aolution and care was taken not to 
apply tbe powder until the tlow of blood had ceaaed. 
• * * Tbe powder acta aa an effectual barrier to ths 
entrance of any micro-organiams and seonres a dry, 
clear wonnd, a condition not so readily obtained from the 
employment of liguid antiseýtics." He baa alao aaed the 
aame aubatauce to advantage in berpes progenitalia and 
gives bis metbod in full thua: 

"Tbe metbod conaiata in^treatiog an attaok as aoon aa 
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it oocurs. Eaob vesiole íh opened with a needle kniíe, 
thus emptying it of its <ioDtenti. The wall of Ihe vesi- 
ole ehould not be merely punctared but oat ao as not to 
give it au opportunity to retill, In thiH tnanner tbe pos- 
aibilily of suppuratioD iň avoided. Aflur the veaiules 
bavě beeu opeoed tha following pnwder sbould be ap' 
plied: 

I^ Sennine, 

Ziuoi stearat. oo., - ■ ■ aa 5ij' 

M. 

ďig. Apply twioe a day. 

Tbis eboiild b« applied twice daily, the proporlion nf 
Sennine beiug gradually iucreased uiitil it ia uaed pure. 

Should lbe veHicles háve ruptured aud suppuration 
set iu, the pure iSenuine powder sbould be applied tvice 
daily. lo all oases before applying ihe powder, be 
there suppuration oř not, tbe parta sbould be oleansed 
by letting warm water drip od tbem, The rapidity of 
tbe healing is marked, as well aa the disappearanoe of 
the subjective symptoma." 

He alBO says further: 

"Sometime ago my altention wae oalled to Sennine 
as a good dry surgioal dresBiDg. I háve bad oooaaiou 
to uae it in my dermatological practíoe aud I tind itis a 
most excellent applicatioD in various tronbies. It la of 
valae after tbe removat of sebaoeous eyst, iiiHiiring a 
rapid uDÍon by tirst íntention. It ia also a good prepa- 
ration iu the moist or 'weepiog' forma of euzema, not 
oniy proteotÍDg tbe inilamed tiasiie aud relieving them 
from the moistnre, but aťtÍH>r aa au ítviXAi^-^TfeMx-i t>* -«^í^- 
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In furuncle it also acte wetl after the leaion b 
opened and emptied of its oostenla. It is alaoe: 
(when uaed as a. dneting powder) in many cases of 
herpes eimplex and herpes progenÍtalÍB. In fact, as a 
dry Bnrgical dresaing, it ia poaseesed of valuable proper- 
ties and íb in iteelf a oleanly preparatiou, devoid of 
odor. 

"It is oompoaed easentially of boraoio aoid and pheiiol(-fl 
It ia a good autiaeplic and ia not irritating. On 
uontrary it poaseasea anti-pruritio propertiea and 1 
the advantage of being suiceptible to tise in powdei 
ointment oř liquid form. It ia íootbing to the i 
terroinatioDB of irrilated uervea and ia deatined to a 
quire a pláce iu dermalological therapeutios." 

Yarnall haa had an extonaive experienoe with Sennin 
and in a recent report to the St. Louis Mkdicai. RsYiff 
aaya of it: 

"Since the introduction of 'Sennine' to the profea 
I háve been using it in all appropriate uaaea and ' 
auch aatiafactory reaiilta that I cannot refrain f 
reuommendiDg it, 

"In vaginitia and ItMicorrhea it ia adniirahle a 
has proved eapecially eflicaciouB in priiritUB, An ■ 
cialty obaliuate oaae of the lattei- with 
woman yíf^lded after reaorting to every method that h 
suggeated itaelf to lbe wriler. Iraprovement aet i 
once iu thÍH oaae with the uae of Sennine. Looal % 
plioalions were made not only within lbe vaginaonp 
pared wool, bnt were alao f reely applied externally. 
tbis wriťiDg ttie prurítue &&d iTtit&tvoa U entirely a 
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trolled. For nlcerationB Hpeoifio and noii-§p«oific il ie 
eqaftlly applicable. 

"In ehanoroidal sores it ia in my opinion equal toany 
treatment liiat can be reaorled to, — in short it ie valua- 
bte íd aDy and all tbe various aDtiseptic usee (or wbich 
it Í8 designed and recommended. 

"It íb remarkable how largely preparations of tbU 
charaoter enter ínto tbe practice of every medical man 
and how many there are offered. Tbe eligible Form in 
which 'Sennine' is presented — ita non-toxic and unirrí- 
lating propertiet) — except in oaees of extréme senaitivs- 
neae, when it shoald be mitigated witb powdered elaroh 
or faller'^ eartb, and its reál tberapeutJc value must 
plaoe it at the head of tbe loog liat of similar artioles." 

Dr. C. H. MaBtin, of Mobile, who ie one of the best 
koown surgeona of the ÍSoulh, haB uBed Sennins and 
Baya tbal "il ia a good combinatioD for dry dresaing. 
It ia put up io a eonventent form and I shall continae 
to nae it." Dr. MaBtin'8 opinion aiwaya oarríes greal 
weight, be being a aeriona and tborougb inveHtigator. 

Dr, Morse, the author of "New Tberapeutic Agenta," 
says: "I ooneider Sennine as an ideal antiseptic. It 
has no faulta, ohemioal oř tberapeutical. Id oompOBÍ- 
lion 'a chemically pare produot of boraoio aoid and 
phenoi,' it has tbe full propertiea of both draga. It ia 
not poisonoufl. It oannot irritate. It effeotnally de- 
stroya all germa. It bas a laating effect. It grows in 
favor," 

Profeaaor íSenn haa ušed the Bubatanue most auuceas- 
fully as an antiaeplii: diy dresBing in tw«u'^'i''^>d'«t v>-».-«íit 
JD bia Chicago olinice. 



Dr. Heine Markg, Surgeon ia-€hief of the St. LoniJl^ 
City Hospital ie preparing a report of forty-eight oi 
of gun-ahot woimda in which the nee of Sennine as a^ 
dry dreBBiDg gave most Batiafactory resuItB. 

Věry recently Dr. Broorae lead a páper before ttu) J 
Medical Society o[ St. Louis, reporting an exceptiotiM 
operatioD in whioh Sennine as a dry dreBHÍng gare ez*l 
celleut roHalts. 

Oatman has naed it eucueíiafully in rectal alceratioiull 
wilb stenoBis. Roger Williams uonsiderB it superior toM 
Aristol, Karúphen and other similar preparations. NoId^V 
Scrivner, Harder, Brodnax, Hardesty and iodeed manjŤl 
others who háve uaed ttie product bavě beeu nniform is | 
their praise; their ezperíence haa been fnlly confirmed I 
by tbe re^ults given in the author's own praotice, he, atJ 
preBent, uBÍng Sennine almost eiolusively as a duatin^ 
powder and dry dreseing. 

In view of the faot that antiBeptios are numeroaB an4I 
thoToughIy reliable onee bo Bcaree (in špite of tbe opti^ 
miíitic claimB of each partioular manufacturer) ' 
writer haB aeen fit to occapy muoh spaoe in attemptÍDg< 
to put forward, thoagh bardly in an adequate manneie 
tbis new claimant for antiseptic honora beoaaseit h< 
to him a preparation in wfaicb the pbysioian and aoi 
geon will find much of uae and value. The present i 
peeuliarly an era of dry dreasings and Sennine is eei 
tainly gaining in popularity and favor eaoh day — wba^ 
more the fuiure will do witb it remains to be seen 
for the presem, oertainiy its virtues and reoord i 
fioienl}^ attest its vftlue> 
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In a letter reoently wrilten lo ífae anthor upuu the Bub- 
jeot of antisepsia by Prof. G. W. Broome, of St, LouÍb, 
be moel aptly eajs: 

"Any phyHiciaD niay see and appreciate tbe great 
value oT dry dresBÍngs in surgical caBee. I may go a 
little furlher and Tentiire the predictioD that the ecien- 
tifio Bnrgery of tbe near fnture will not even include tbe 
now widely ased irrigating vesBels in tbe inatrumenta- 
rium of tbe eurgeon at all. Instead of irrigationa tbe 
asepticity of a wound wíil be Hecured and maintained 
by dry sponging, In supparating caeeB acepsis will be 
eatabliehed by destroying tbe medium in wbicb tbe 
pyogenic micro-organiemH grow and raultiply by the 
Bame meana. Tbe availabilily of any anttaeptic is en- 
hanced in proportion to tbe degree of ite inhibitory 
power. The inhibitory fanction can be performed per- 
feotly in a deBsicated field only. Dessication oan only 
be Beoured by means of dry, together with hygroacopiu 
dreBsingB. A snppurative inflammation with the pres- 
ence of puB wherever found in the human body, muBt 
be treated by dry sponging, not by irrigation; so that it 
will only be a little while until tbe application of pow- 
dera poaseasing eucb power will be a nniversal practiue 
smong progreBsive aurgeona. 

"Latterly, I háve been using 'Sennine' to dnat over 
laparotomy woanda and haveýouná it tuperior in many 
issential partiatlart lo other antiseptic powders" 

SiLTKR Nitráte. — AgNO,. Atao called Argentic nit- 
ráte and "Lunar Cat/sfi("—Úia latter term being a relic 
of the days of alchemy, when tbe eXam^tói w\-sw,t -wí-^ 



known by the name and /.odiaoal siga of Lana. It ie i 
crystalline substance, soluble in water and poBseBSÍi^-, J 
tbeproperty, íq tbe preseooe of moisture and heat, o$M 
ataining organio matter black — thís property ia madel 
use of íd the ao-called indelible inks. 

Thia silver salt has marked autiseptio propertiei 
Miquel and Behring, while laboriag neder the impresi 
aion that oorroeive aiibliiuate wa« the beat germicidej 
placed it next in efficiency to oorrosive aublimate— 
deed, even auperior to that mnch-vannted agent in thtt3 
presenoe of albumin. 

The ezperimenta of Behring aeemed to demong 
strate that in a solution of the stře ngth of 1:10,000^ 
antbraz aporea were deatroyed in forty-eight hooiq 
Th6 ohief objectiona are lbe disagrceable property c 
indelibly ataining organio matler and the faot that i 
germiuidal efficiency is much impaired by the preBenoffl 
of chlorida — that of aodinm (NaCl) for inatance, whicd 
is present in appreoiable quantitiea in auob ďuids as the '1 
arine. Thie ie owing, as haa been previously explainai 
to the formation of comparatively inert and inaoloble I 
si lve r chlorid. 

Seatoi.. — Koch haa proven that thia sabatance, evei| 1 
in excese, in water bas no germioidal {>ower as far aa it* I 
aotion upon anthraz aporea ia concerned. 

Smokb. — This substance posaesses inhibitory proper^ -I 
ties which háve been known for agea; theae propertíe 
háve been made uae of in the preservation of i 
The preservative propertiea of smoke are dne to i 
p^ro]igaeoa8 3i;id and oreoaote which are coRtaioe^ 
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therein, althoQgh in amall quantities. Beu and Petři 
háve shown tfaat salted and smoked meata háve oontain- 
ed bacteria nndeatroyed for aix montha; after that time, 
however, they u§ually failed to give any evidence of 
vitality. Hence we may eonclude that amoke only ex- 
germícidal power upoii long expoaiire either to 
itB aotion oř to that of ita aotive prinoiples. 

SODiit CiEBONATK. — Na,CO,. Thia aubatanoe \a more 
Qommonly termed SoJa or Washing Soda, It ia too 
familiar a oompound to need extended deaoription. 
Kitaaato found that typhoid baoilli were killed in from 
four to five hoars by a 2. 47 per cent solution and that 
the Bpirilta of cholera were alao destroyed by a 3.46 per 
cent solution. 

SoDic Crlokid. — NaCl, Thfa aubatance ie better 
known aa Salt — oommon salt. It íb supposed by the 
laity, and indeed by many physioiaoB, to poBBeaa valna- 
ble antÍBeptic propertlea. This íb far from the triith, 
however; saturated Bolutions failed to deBtroy any bac- 
teria (except the apirilluia of cholera, which was killed 
in a few honra) even after prolouged expoaure to ita 
aotion. Experiment haa demonatrated the faot that 
Batnrated aolutions are utterly powerleaa to deatroy or 
aterilÍEe oiUturea of the tuberole bacillas even in two 
months expoanre. Miqnel haa determined that the anb- 
atance is aDtiseptic in the proportion l:it. 

Souio HjřDKoxiD,— NaOH. Better known aa CaiuíiV 
Soda, Tbis aubstanoe haa abont the aame germioidal 
aotivity aa the analogona potaaaium aalt (See potaBsio 
hydroxid). Miqnel haa deteimmftiífe.íXw.vt ^-c^^^e-í^f. 
in tbe proportion 1:56. 




SoDic Di-iODO-SALiCYLATB. — ThiB substaiíce usually4 
ocours in wbite auícular orystalii. It posaesseB antÍBep< 
tio propertíes and has been uaed ohiefly as a dusting*! 
powder in the treatment of parasitic diseíiBeBof the ekin^fl 
ItB UBQ aeems to be aomewhat limited thuB far. 

SoDic Di-THio-SALicYLATS.— Thia BubataDoe oocura a 
a grayish-wbite powder whlch is very hygrosoopic aaS) 
ia alao soluble in water in Ihe proportion 1 :1 — that iaJĚ 
etjnal parts. ThiB Bulphur derivatlve of tbe aodiam aal|^ 
of aalícylic aoid haa antiaeptic propertiea; it baa bfti 
uaed locally, as in osena, and has alao been ueed inte 
nally ia tbe treatmeut of gonorrbeal rheumatiBm atu 
rheumaiic fever. When ao adminiatered the usual dost 
ia 3 graíoa gíven about Vwiae ýer tiiem. 

yoiiic Paracrkhotatb. — NaC„H,0,, Tbis salt 
parauresotio acid oocnra uaually aa a tine, wbite oryBta 
line powder wilh a bilter taate; it ia BOmewbat aolubl^ 
in warm water (about 1:'24}. It ia aaid to possesa antt 
aeptic aa w«ll as antipyrelic propertiea and is aaíd 1 
háve given euuceaaful reaulta wheu uaed. The UBOi 
doae ÍB 1-20 graina, bal aB an antiaeptio it ib given 
doaea of 1-8 to 1-4 of a grain. 

Sonic SozoioD0LATic.^NaC,H,I,OHS0j. ThU ooDt ' 
pound OGuara in tbe form of well-defined but colorleas 
priama. The aubatanue ia spoken of aa an auliaeptic; its 
chief U8BB 80 far bavě been in the treatment ofayphilitio 
ulcera (aa a anbetilnte for iodoform), in diaeaaea of ihe 
bladder and alsu in catarrbal affeotiona of the naaal 
mucouB membráně. The aalt may be uaed locaily as a 
í/řwí/og' powder or in solulioim of the atrengtb of one 
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e ťorm of an ointment of aboul ten 



per cent 

per cent strength. 

SoDic Sdlphitk.— Na.SO,. Slernberg obtaioed en- 
tirely negative reeultn from ifae u^e of this Bodium ealt 
of sulphuronn acid. For a long Ume the fluIphiteB and 
ihe hyposulphites enjoyed popularity as germioides of 
rcpiitcd value; but řečeni researohea indicate that they 
are utterly devoid of germioídal power and hence iho 
saDguine expectatiouB of Folii of Milan háve not been 
realized in Ihís direction. They do not seem to faave 
auy materiál effect upon the proueas of fermentation and 
aa fermentation withont the presence of baoteria is an 
impoasibility, tbe inferenoe is obviouti. 

SoDic SuLPH0i;A.KBOLATK.~NaC,H,8O,.aH,O. This 

íb the aodium salt of ttiitphocarbolic acid, and is ob- 

tained an a white noluble aalt by dieaolving sodic car- 

bonate in salphocarbolio acid. It is cloeely allied in 

obemicat natiire as well as antiaeptic aotivity to the ziao 

flalt of the aame aoid. (See anlphocarbolio aoid, aUo 

Kino BDlpbooarbolate.) 

_ SoDic Tbtraboratk. — Thia term is only properly ap- 

B plled to common borax, which ta the aodium aalt of 

H tetraboric acid. However a different anbatanoe is 

H erroneoualy deacribed ander thia name by Squibb, Cerna 

H and other writera. This apiiriona tetraborate ia de- 

H aoribed ae a oomponud reaultíng from the mixtnre and 

H applíoatioti of heat to equal parta of borax, borio aoid 

H and water; upon cooling a neutral compound ia aaid to 

H reault. It ia a well known faot that borio aoid y 
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It ie exoeedingly probable Ihen thal the aolion of heatH 
iipon the misture reeults in the formation of Bodio ' 
metaborate, whioh crystallizeB oat from the resalting 
liquid, water being eimply a vehiole. The reaction 
oouid be expreeded thae: 

Bonx. Boric Acid. Sodlc Metnborate. MetaboricAcld. 

Na,B.O,+H,BO.J- heat - SNaBO, + 3HB0,. 

Thie ao called "tetraborate," which íh probaty a meta- 
borate, ooourB in hard, transparent and oluBtered orys- 
talB with a neutral reaution npon litmus. It Íb some- i 
wbat Bolnble in water and íb said to possesa antiseptio i 
propertiea whioh are slmilar to if not greater than tboae i 
of borax and borío auid. Water at the ordinary tem- 
perature disBolvefi aboat sixteen per oent. of the sub- 
Btanoe, and it ia thia aaturated aqueoua solution whioli ] 
ie uaed locally in medicíně. Menz tinde that it has iho í 
diaadvantage, however, of forming hard oruala on Biirgi> I 
oal dreBBingB; these hard cruate are objectionable ba^ i 
oanse irritating to abraded aurfacea. Thia ia undoubt-^ I 
edly dne to cryatallization by evaporation of the aqoeoaB I 
menatrum of the solution uaed. Thns far the aubatanoa' ] 
hBB reoeived little reocgnitioD. 

SoDic Thiofiibn BCLPHotTATS. — ThiB Bubatanoe ia I 
thiophen derivative of the eodium salt of aulphonia 
aoid, and ia represented by the ohemieal formala C^E 
S.NaSO|. It usually ocours aa a white, oryetalUnciJ 
powder whioh bas been uBed ohiefly &b a daetii^J 
powder in various diaeaeea of the Bkin; it ia aaid to batf 
superior, for suoh uae, to beta-napbtbol, 

80DIC Thio-hdlf«atk.— Na^,0,. Thia U the i 
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Btanoe eommonly aud erroneottaly termed tbe hyposal- 
phite. Hypo-BDlphnrouB aoid is H,SO„ and ita sodíam 
aalt wonld be Na,SO|— the ODly correot uhemioal formala 
for sodic hypoBulphite. The substance eommonly oalled 
tbe hyposulphite oř "hypo" ia really tbe sodium salt of 
tbio snlphano aoid 11,8,0,. 

The so-called byposalphito has been veRted with antí- 
septic powers in tbe minds oí phyaicians ever sinoe tbe 
day of the extravaganlclaíms of Polli of Milan — indeed 
even earlier. The eiperimenlB of Arloing, Cornevin 
and Thomas prove it, bowever, to be utteriy devoid of 
germioidal power. Miquel bas determined tbat it ia 
antiseptio in the pproortion 1:3 — thia indicates feeble 
powera. (See aodic aiilphtte.) 

Soi.UTOL. — Tbis aubstantíe belonga to the name olasa 
of bodiea as creolin, creein, lysol, eaprol, aolveol, eta. 
It ia a GombinatioD of ureeol (creaylio aoid) and sodic 
cresylate; it eontaina about aizty per oent. of creaylio 
acid, one-fourtli of whioh ia free and tbe remaining 
tbree-fourthe being combined with sodium to form the 
oreaylate. Oreaol ilaelE is inaoluble, and sodic cresylate 
ia therefore uaed to renďer it aoliible, otherwise it wouid 
be practically naelese. We may therefore conaider 
Botatol to be an alkaline solution of aodic cresylate in 
eiíoeas of ao oalled oresylio aoíd (oreaol.) In this re- 
apect it ia markedly similar to, indeed almoat identioal 
with cresin, whiob aee. 

It makea a very eťEeotive preaervative for uadavers, 
and henoe may be servioe in the diaaeoting room. It ia 
ftlw of great nae for the diainfeclion oí clos».\*.,««itJfc> 
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infeoted bed ololhitig, infeotious sputa oř other snah 
diaoharges, eto. Ita oauatic and strong alkaline nátuře, 
preoladea its use in surgery, eitber as an application oř 
eveii in surgioal dressings. Il bas played no part in the 
medioal literatuře of the paet year, 

SoLVBOL. — ThiB substance is analogous to solatol, 
being a solution of cresylio add (cresol) in sodic nreso- 
late. It nsually occura as a dark liquid with a líttle 
odor and a neuíral reaction; it is soluble in water 
Wbile sliglitly causlic and irrilani it is not as markedly 
so as solutoL. Ic is also not so greasy as eitber creolin 
orlysol. It is uaually ased in strengLhe of one-half to 
one per cent,, being slightly irritaot in sucb proportion. 
Hueppe seems to think that tt is superior to oarbolio 
acid, but tbisopiniun does not aeem to be upheld by the 
Burgical world, at leasC it bas been unable to aupplaul 
earbolic acid in surgery. 

Sozu,. — Tbia substance is lbe atuminum salt of para- 
pbenyl-sulpboDic acid (also lermed sozonio acid). It ia 
somewbat allied to Alumnol, the alumiímui salt of naph- 
thol-aulphouio acid. It occurs in tbe form of cryatala, 
wbicb havt! an aatringent taste and a aligbt odor of car- 
bolio acid; it is aoluble in water and does not seem lo 
deoompose very readily. It bas been recommended for 
use in surgical dresaings, althoagb it is but a feeble anti- 
septio. If one may judge from its disappearauce from 
medioal literatuře, it seems to bavě practloatlj paased 
from nae. 

SozoiODOii. — This substance ia also lermed DÍ~iodo- 




Para-phenyl-suiphůnk add. Squibb givea lbe followiug 
metbod for ita preparation: 

"About two partB of crude carbotiu acid are added 
very slowly to one part of strong atilphuric acid. The 
reaotion raiseu tbe temperature to about UCC aod 
oontinaeH for two or three days, when para-pbeuylsul- 
pboniu acid (sozonic acidj íh formed. Aay exceea of 
carbolic aoid is removed atid tbeu iodiue is added to 
form tbiH ao/.o-iodolio acid (Bozo-iodol)." 

It occurs in acicular prisma wbich are frt^e from odor 
and readily aoluble in alcohol, water aud glycerine, li 
bas beeu employed ae a local autieeptic in diBeaseš of 
tbe fikin and naBO-pbarynx; alao in venereal diaeaHeK 
asd wberever iodoform ia applicable. It is uaed locally 
as a dusting powder, or in gause, or iu ooUodioD, or in 
soldtiou la fltrengtbs of 5 to 20 per cent. Tbe alumÍDum, 
ammonium, lead, potaBBiam, aodium, zinc and mercury 
Halts of tfaia acid are employed more fret^uently tban tbe 
acid itself. The sodium salt seems to be tbe most 
favored derivative tbua far; it ocuurs in brigbt, BOiuť- 
wbat pris matic acicular cryatals, whicb are odorleaa and 
employed either in Bubatance or elae in 6 to 10 per ceut. 
aqueoua soluttone. Guttmann reporta tbirty casea of 
pertuBBis in wbich nasál insnfflation of tbe subatance 
gave good results. 

Witlbauer baa employed tbe mercurial aalt in powder, 
emulsion and ointment wítb wbat appeara to be good 
effeot. 

Dráer claims that preparationa of tbia aubetance, and 
of tbe free acid aud merourial salt in particular., )j<mnaim> 



ruarked ilisiDÍectant aotioo when bronght into contact 
with uholera epirilla, and aleo tbat sufficient etieogth of 
solutioD and leogth of ezposare íb able to completely 
prevBDt their growth. Thie, however, llueppe directly 
contradicte. Saftice it to say that the Hubíitance íb not 
growiug in favor, 

Stkkbsot,. — This is the Dáme for an antiseptio var- 
nish inlroduced inio theTepeiiticB by Berlioz. It íb re- 
commended for uee in díphtberia and in certain skin 
afTeotions. Two formulaB for tbe substance are given, 
the firat of which íb fram Blanc, 

Grms. 

Gum Lac, 5, 

Gum Beníoin, 5, 

Balsam Toln, 5. 

CryHt. Phenol., 1,5 

Altiohol Buffioient to dÍBBolve. 



Purified Gnm Lac, .... 370 
Purified Gum BenKoin, • - - - 10 

Balsam Tolu, 10 

Cryat. Pheno 180 

Oil of OaBBÍa, 6 

Saooharin, 6 

Alcohol Buffioient to make 1 litre. 
No clinical reporta háve been reeeived iu regard to 

this preparalion aa yet; it ia thereforeimpOBBÍble to de>.<f 

cide ita statiis. 
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Sttbacol. — ^ThÍB Bubstanoe íb the oinnamio ether of 
guaíacol, and is produoed by heatíng cinnamyl oblorid 
and guaicol togelher. It has tbe chemioal formala 
C,H,.C,1I,.0CH,.CH:CH.C0.0. It occura aB a cryatal- 
line needle-liku powder, It was Buggested as a looal 
antiseptic, alBO internally in pnlmonary tuberuuloeis, in 
dÍBeases of the gaBtró íntestinal tract, in chronio vesi- 
oal oatarrb, and io gonorrhea. Ezpeiienoe has hardly 
justilied these expeotationg, however, and llke many 
otbers of ita therapeutio brethren il seems to bavě died 
the death. 

Stybon — Tbis Bubstanoe is a compound of Peravian 
balBam and liquid storaz. It bas been ueed locatly in 
uloerations, and has been suf^geeted for adminÍBtratíon 
in oboicra. It bas been employed in the spray in a 
Btrengtb of four per cent.; in solution in the strenglh 
of eight per cent., and for introduction into seroas 
cavities, auoh aa thoae of tbe oheat and abdomen, in 
solations of varying alrengtbs from 1:300 down to 1;60, 

It Í8 but líttle heard of reeently. 

SuLPUAUiNOL. — Alto termed Tkio-exy-di phenyl-amiu- 
It Í8 obtained by the action of sulphur upon the salta of 
meta-oxy-di-pbenyl-amin. It ooours as a Hgbt, pale- 
yellow, odorleBs and tasteleas powder, whioh is inaoln- 

e in water but freely solnble in tbe alkaliee, aoetio 
aoid and alcohol. Its solutionB retain the pale-yellow 
oolor. It seems to poaaess the power of obeoking the 
formation of pus to some degree, and tbis íb conBÍdereá 
by some ita ohief ulaim to recognition in tberapentioa; 
although its antiseptic power, if it bas any at all, íb 



very weak. It baa b^en ueed in powder in woundi, and 
bas been insnfflated into tbe natiat foasae aod sinuses of 
tbat region witb some apparent benefil. It bae been 
recomniQDded in gaBtro-inteRtinal dieorders on the HOp- 
poeilioD tbat the digestive fluide decompose it into oar- 
bolici acid and sulphiir. However, it Íb ušed obitífly as 
a local applicatioD, ab are also itB derivativeB snlph- 
aminol-creoBOte, aulphaminol-eucalyptol, snlptaminol 
guaiacol and aulpbaminol-menthol. Wben admin- 
ÍBtered internalty it íb uBnally given in single doses of 
fonr grains, oř daily dosea of fifteen grains. 

WojtaBzek conduuted a series of ezperiments opon 
rabbits in order to test the claimB of tbe advooates of 
BQlpbaminol. After such experimentation he oonoludefl 
that "Bulpbaminol \a devoid of any phyBtological actiou. 
Ab regards íts alleged autiBeptio propertíee, tbey also 
Beem to be about »('/." 

Squibb says that tbe substance has not been in gen- 
erál UBe dnring tbe paBt year, and that even dnring the | 
year befoTe last few reporta concerning it appeared in 
medical literatuře. 

SuLPiiocABBoLic AciD. — IIC,U,SO,. Also termed 
Phenol-sulphonic acid, Soeolic acid and Aseplol. It ia 
formed by tbe action of couoentrated Bulphurio aoid 
upon pheiiol (carbolic acid). Icthyol Í8 Bodium oř 
ammonium icthyo-sulpbonate, a derivative of this aoid; 
it ie a natural product, however. Tbe aoid itself íb not 
Bo much uaed in medicine, ita derivatives being in oora* 
moner use; the cbíef of theae are the aodium and sino ' 
salts (whioh aee). 
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Soi.PHi73rB. — ThÍB BQbetaDoe has been alao oalled, 
"Pure Liquid Sulphur" (!) It íh notbing more nor leas 
than an aqueoua solution of the higher sulpbidH or snlph- 
hydrids of sodium and potassíum Baturat«d with enlphur, 
with tracee oC lbe aulphidn of tialcium and magnesium. 
Il íh vcry ingenuously but not ingeniously recommended 
by the manufactnrer for skin dieeaseB, open Horea and 
ulcers, nloerated tfaroats, dipbtberia "and otber affeo- 
tions." It is almost totally devoid of germicidal power, 
however, 

SuLPHUE Di oxiD.^SO,. ThÍ8 substance ia errone- 
ously lermed "Sulpňierous ačiď'' and "Sulphurout acid 
f;ttJ." It is produced by the burning of sulpbur — tbat 
is, by ilB oxidatioD, Ibus: 

B + O, = SO,. 

It is very extensively ušed for purpORee of fumiga- 
tion, bat has little or no use in medicíně oř surgery 
proper, 

iSternberg (1S80) found tbat this substance, wbioh ia 
a gas, d isinfected dríed vaocine vims expoged for twelve 
hours on ívory points to the action of an atmosphere 
ciontaining oiie volume of the gas. Tbe liquid virus, 
however, eiposed in a watoh-glass, was dÍBÍufecled by 
onethird of thia amount. 

Bternberg (1886) found lhát pus miorooocoi were 
killed by an exposure for eighteen hoars to the action 
of a dry atmosphere contaioing twenty volumes of the 
gas (S03)^four volumes per cent failed. Eiperimental 
data force ua to the inevítable conolusion tbat this sub- 
stance, like chlorÍD, is muob more aotive as a germioide 
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ín the presence of moisture. Moisture, as is the oaae 
with chlorifl also, causee a Tileaohing action aa well as 
an antiseptíc one. An aqueoua eolution of the gaa wilL 
give true sulphurouB aoid (H,SO,) thus: ' 

SO, + H,0 — H,SO,. 

Tbe preBeiii2e of moiatare is eseentialto thia enbslanae 
(SO,) if germioidal power is to be exeroised by it. In- 
deed, ín the pure statě anhydrous sulphur di-oxiddoes not 
deslroy sports, evin. when the gas is liquefied by prtssure, 
MoÍBture ia essential. 

Thinot (1800) bas come to tfae ooDoInsion that tbe 'I 
apedfíc germa of tuberoDloBÍa, glandera, faroy of uattla, 
lyphoid fever, cholera and diphtheria are deatroyed by ' 
an eípoaure of Iwenty-four hours to an almosphere ooq- 
lainiog the gaa developed by the oombustioD of aisty ^ 
graioB of sulphur for every cnbio metre. 

Tbe American Public Health Aaaociation in direcling ^ 
the uae of tbia subatance aa a diainfectant recoramendg ] 
ibat the infected articlea be "expoaed for twelve boars i 
to an almosphere containing at least fonr volnmes pra ' 
cent of this gaa in íke presence of rnoisturey 

SuLPHDRic Acu). — This substance is too familiar to I 
need deacription— auflice it to aay, in this regard, tbst it« . 
chemical formula ia H,SO,. 

Koch (1881) found that anthrax spores grew after ejc< 
poanre to a one per cent aolution for twenty daya. 

Sternberg (18B5) demonittrated that a four per oent { 
solution failed to deatroy the vitality of the spores of 
the BacilUis subtilis In four hourá. 

Seilz found tbat the dejeota of typhoid patienU, Thaa; j 
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iniied wlth eqnal parta of tfae diBÍnfectíng boIiUíuu, 
were Blerilieed by a five per cent aolutioa in three days. 
The evidence in tbe oase foroes ustotbe oonclusion thal 
enlphorio aoid posaeuaes considerably leaa germicidal 
power than oarbolic acid. 

SuLPHUBODS Acid.— II,aO,. Sternberg (1885) found 
tliat microeocci were destroyed in two bourá by 1:9000 
by weigbt of aniphuroua anbydrid (80,) added to water, 
He aleo demonstrated that pus cooci fait to grow in an 
aqueoua solution of lbe strenglb 1:5000. 

De la Croix determined that one gramme of anlpbur 
di-ozid wben added to two thouaand parts of bouillon 
prevented the development of putrefactive bacteria and 
(inally deatroy ed tbeir vitality after a tiiue, 

Kitasato found that typfaoid bacilli were killed .98 per 
oent and cholera spirilla by ,148 per oent in five (ř) 
hourá. 

Tannkj Acir>. — Ci,H|oO,. Thia anbatance, aluo called 
Tannin, is too familar to pbyaicians to need deacription. 
It ianoore oommonly uaed as a tuntc, hemoBtatic and 
alyptio but experimetita demonatrate tbat it posaeasea 
more or leaa antiaeptic activity. A twenty per cent ao- 
lution failed, after two hourá expoaure, to deatroy lbe 
aporea of Baciilus anlfiracis and Bacillus subtiHs. i 
bott however demonatrated tbat a aointion of the 
Btrength 1:400 (.25 per cent) dealroyed raierooocoi, 
Kitaeato found that 1.6(t per cent deatroyed thetypboid 
baoillua in live houre and 1.5 per oent effeoted the aame 
reault in the aame tíme in the coee of ubolera apirilla. 
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Miquel has determined that it ia aatiBeplic in tbe pro- 
portion of 1:307. 

Tabtabic Acid.— H.C.H^O. oř C^H,. {OH),. (OOOH),. 
ThiH Bubstsnoe, whioh is manufactuTed from grape- 
wine deposita (argol), Íb ušed in medioine aud the arts, 
It is Bufliciently commou to iieed no description. The 
Bubslance Beema to be about equal to tannic acid in an- 
tiseptic ac ti v i ty. 

Abbott found that micrococci were killed in two 
hourá by a solution of the strungth 1:400. Aa waB also 
the caae where tanniu acid was ušed, a twenty per cent 
solution failed to deatroy the aporeB of Bacillus antkra* 
cis d,vA Bacillus su&tilis. Hanaen haa Biiown however 
that ita germioidal power is limited to a oom párati vely 
Bmall number of species — indeed whole species of mioro- 
organiBiDB are not only unaffected by tarlario aoid but. 
even aclually favored by it. 

Tebebsne.— C„H„. Thie Bubetanoe is supposed to 
be a modifioation of terpene, produoed by the distilla- 
tion of oil of turpentiae with salphuric acid; it is sup* 
posed to Ciontain camphene, cyrnene, terpilene and bor- 
neol. It is a light ysllow liquid with lbe odorof freah- 
ly-cut piiie wood, or tbe odor of thyrae. It is somewhal 
Bolable in ether and alcohol but practically íusoluble iu 
water. It is said to be an agreeable antiseptic, a tive 
per cent aolntion is aaid to bavě made a very aervioeable 
Burgioal dressing. It has been ušed by inbalatioD iu 
bronohial affections and in pulmonary tuberoulosis. 

It may be uaed iiiternally in capaiilea oř in emula 
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in doses of 4 to 6 minima; oř exterDally in five per oeilt 
solutiouB. 

Tbbpine. — C|,H,j(OH)8. Aq. The hydráte of terpiiie 
íb obtained by the action of alcobol, oitrio aoid and oil 
of torpentine upon eaoh other. It oocurs íd white, odor- 
1«S8, rbombio crystale with a faintly aromatic laste. It 
ÍB Boluble íd aloohol and boilinp; water but only moder- 
ately bo in oold water, benr.ese, turpentine and carbon 
dÍBnlphid. It haa antiseptic aod espectorant properties, 
itie Bald. It has been reoommended for nae in bronohi- 
tÍB and whooping-coagh. It is given in dosea of 2 to (i 
graitiB, preferably in tableta or in alcoboUo oř Byrnpy 
mixtnrea. 

Thalmnk.— Č,H,„N(OCH,). Tbis substance ia alao 
termed Tetra-hyáro-para-methyl-oxy-chinoHn and Tetra- 
hydro-fara-íhinonisol. Il íb formed by heating acrolein 
and para-amido-anÍBol together with Bome ozidizing 
agent. At ordinary temperatures it iu a liquid which 
forma, when cooled, a yellowish-white, cryBtailine pow- 
der with a bitter, saline taste and a peculiar aomewhat 
aromalio odor. It ia aolnble in water; ita two chief 
aaltB, the sulphale and the tartrate, wbiuh are ušed in 
medioine, are solable in water and aligbtly 80 in 
alcobol. Wood apeaks very briefly but also vary un- 
favorably of the aubatance. It haa been UBed in gonor- 
rhea, in one and a half per cent injeotiona and two per 
oent boagieB, with apparent Baciceas. 

TuiLANiMB. — Thia eubatance ia a Bulphuretted lanolin 
prodoced by the aotion of Bulpbur upon lanoline and 
(lontaining about three per cent of aoil^b.*w. Vs-x* -s. ->s'íV 
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lowtfib*brown Bubetance reeemblÍDg vnaelíne and devoiď*! 
of irritating properties. It haa been ueed looally i 
dermatology, being deeigned to replaoe iohtbyol and I 
tbiol. 

Foi, after ezperienoe with the medicament, oonaladea ' 
tbat it posseases no eingle advantage over the remediea 
commonly ueed. It ia objeotionable, bowever, on ao- 
CDUDt of ita oolor, odor and bigb price. it Beema to 
háve received little oř no attention diiring the past year 
and han probably pasaed out of use, 

Thioi,, — Thiol íb a miiture of snlphuretted hydrooar- j 
bone, it ia an artificial aubstanoe designed as a aaooeda- | 
neum for ichthyot; this latter Hubatanuu is obtained by 
the dJHtillation of a bituminouB oil, it containa ammoo- 
ium and probably also aodium ichthyo-Bnlphonate, — iť 
Í8 ušed cbiedy in dermatology, having no active germi- 
oidal properties thougb said to háve the powerof arreať i 
ing the growth of bacteria. Thiol occura in two forma; 
one, a liquid, whi«th exieta as a thin, browniah extraoť 
flligblly beavier than water and ia not Ihe piiritied pro- 
duet, it ia therefore oheaper and oftenar uaed; the other 
oooura aa a fine brown powder, oř eiae in soalea. It is 
aoluble in water, especially in the preaeuce of glycerin. 
The aubetance ia chiefly uaed by dermatologiats and 
gynecologistB. Reports aa to tbe reaulta of ita uae in- 
dicate that it ia free from odor and irritating properliea, 
doea not canee bleeding from raw and eroded aarfaoeB, 
promotea absorption of eSuaiona — aad indeed bas aiioh , 
advantagea over ichtliyol itaelf that it bida fair to dis-i | 
plaee tbe iítUet aubatance. Thiol voa^ l)e given intem-H 
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ally in doses of ope and a balf graine; looally it majr be 
applied ae a dueting powder, or elee in ointment oř else 
in BolutioDH of 10 to ĎO per oent HtTength. 

Thiophen. — CjHiS. ThÍ8 substance íb a §ulphur de- 
rivative of benzene. Indeed Meyer baa pointed ont the 
faot that it oooure in all of tbe oommercial benzenea de- 
rived from coal-tar. Il maj be iaolated by agitation 
with one-tenth volume of concentrated sulphurio aoid. 
The BubBtance ocours as a oUar, oolorlesB and volatile 
oil whioh íb inBolnble in water. 

ThiopbeD itself has been bnt little uaed in medioine, 
but itB derivativea, lead and BOditim thiophen-sulpbonate 
(whiob see) and thiopheQ di-iodid, bavě been favorably 
reporLed on from KapoBÍ'B cliniú in Vienna. 

Thiophen diiodid (U,H,[,8)oceurs in beauliful, sinali, 
orystalline tablels which are volatile atordinarytemper- 
atures and which are also inaoluble in water; the oom- 
pound has been ušed as a substitute for iodoform, being 
employed in all conditions in whicfa iodoform would be 
ooDsidered indieated. Hook, of Yienna, saya that its 
use in the powder in surgioal dressings seems to retard 
the formation of pus and to prevent tbe ooourrenoe of 
of exaberant granulát) on. It ia uaed in tbe form of a 
dnsting powder, or elae in gauze. Its freedom from ob- 
jeotionable odor and ite noo-tozia and non-irritating 
properties háve been demonstrated by olinioal ezpeň- 
enoe. 

Thiobesobcin, — C»Hi(OS),. Tbis subslance reaalts 
from tbe oombination of resorcin, sodic hydroxid, aul- 
pbur and hydroohlorío aoid. The prodacL 
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foTin of a flooonlent, grayiBh-white, non-irritatiiig, taste- i 
leBS and odorleBs powder whioh ia inflolnbie in wat«r 
but alightly eoluble ín aluohol and etber. It bas been 
suggeated and employed aa a subatitule for iodoform 
and has been ušed as a dnsting powder, eepecUlly in 
the treatmenl of ulcern of the leg. 

Thymol. ^C,||H|,0H. Thia aubetance is obtamed 
from the volalite oils of tbyme aud other planta. 
It occura in large, tranaparent plates or in aoioular orya- 
tala whicb are inaoluble in water bnt soluble in the 
fatty and e^sential oila. It bas been tined by inbalation 
in pertuaaia and varioua pulmonary aSectiona; it has 
aleo been employed internally in various gaetro inteati- 
nal dieeaaea and in rbeumati§m. Ilie aaid to havo given 
good reaults in the treatment of wounda, akin dÍBeasea 
and varioua aSectiona of the mouth. 

Thia prodnct waa introduced into mudicine by Ratike ' 
of Halle, in 1B1B, and waa miioh lauded on account of 
ítB (iomparative freedom from poiaonooa and irritating 
propertiea, bnt oUnícal experience haaMn nowise war- . 
ranted the brilliant expectationa, they háve not been 
fulfilled. A five per cent aolutiou doea not destroy 1 
antbrax HporeH, even in fiCteon days' exposure to it« 
action, aa haa been demonutrated by Eoeh; bnt their . 
development ia aomewbat realrained by 1:80,000 ha ■ 
atatea. Yerein found that the substance itself reqnired 
three bourá to deatroy the tiibercle bacillu8. Behringaftef 
carefnl inveatigation, prononncea ibat it possesses fonr 
times /ess germicidal power than oarbolic aoid, and yat I 
Ranke fončly believed it to be a formidable rival of tho j 
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laLter. Miquel haa determined that it ia SDtUeptio in 
the proportioD of 1:1340. 

Tin Chlorid. — Thia aiibstanoe, íd one per oent boIu- 
tton aad aoting for two hours, deatroyed lbe baoteria of 
of putrefyiiig boaillon, but au .Sper oent eolution failed 
to acoomptiah tbis. 

ToKACCO SuoKB. — TaBBÍuari demODatrated tbat to- 
baoco sruoke poaseaaea tbe power of reatrainiug the de- 
velopment of bacteria — eapecially certain species, aa 
Friedlaender'a bacilluaand thespirillaof cholera, whioli 
fail to develop after expoHure for lialCan hour to an 
aimoaphere of lobauoo amoke. 

TuuKHOi.. — Thia ia a comparatively new compound 
whioh ia produoed by the treatmeol of the uuaalurated 
hydrocarbons of mioeral oila with aulphurlc aoid, and 
ia cloaely allied to ichthyol. It occura aa a dark'browD 
tluid whiuh Neisaer, of Brealau, aeema to conaider aD 
effioaoioua compound. He aaya tbat the anbatanee and 
ite oompounda, whoae action seems to be chiefly auper- 
fioial, owe tbeir virtuea to their strong reducing proper- 
tiea ratber than to the aulphur in their compoaitioD, 
which latter ia true in the caae of icbthyol, It haa been 
recommeiided in pruritus, moiat eczemata, eto. It has, 
however, no auliparaaitic oř germioidal powere and 
hence ta of no aervice in eryeipelaa. But little haa beeu 
heard of the anbaianoe in thia conotry aa yet. 

ViLBRiiNic AciD.— H(J»H,0, oř betler C,H,.COOH. 
Tbis aoid ia an oily, oolorlesa, liquid witb a penetrating 
and uharacteriatio odor; it ia but sligbtly aoluble in 
water blit is aoliible in aicoLol. It i« í«wxiA \tv n'^«^-w». 
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and aDgelioa root bnt is genersUy prepared by the oid^ | 
dation of amyl alcohol. Koch found that a five yet 1 
cent aolution failed to destroy anthrax sporea even after 
five daya' es p obu re. 

Xylol.— C,H,j. Alao termed Xylene and Di-methyl~ 
bíHzene. TIiíb subatance, as ils obemioal formula iodi- 
catea, ia a hydrooarbon and reacmblea benzene. It ia 
eaid to poeaeas antiseptic propertiea and applioatton has 
been made of thÍB fact, especially in the treatment of 
vartola. The doae, wben adminaatered internally, H 
.'id to 45 graina gíven iii wine. I 

/.INC (.Iiii.ORiD. — ZnCl,. This subatance, whieh ig I 
uaed in concentrated aolution aaan eacharotic oř cauatio^ i 
alao poaaeaaea antiaeptio powera. Kooh found that it 
had little oř no effect upon anthrax aporea, however, 
for aneb spores germinated even after ihirty days im- 
merBton in a five per cent aolation. A five per oect 
solation BDOCeaafDlly deatroyed the apoiea of Baeillus 
subtilis. A two per eent aolution deatroyed pUB c 
iu two hours while a .5 par cent (1:200) aolution de- ' 
stroyed the Micrococcus Pastenri in the samé timě. 
Miquel haB determuiRd that the Bitbatance ia antiseptíú J 
in the proportion of 1:52tí. 

ZiNo-MERcnHiuCTitJiii.— Hg(ťN),.4Zn(CN),. Thié i 
subatance ocoiirs aa a wbite powder whieh ia praotioally ' 
iuHoluble ÍD water. It baa been highiy recommendeď j 
aa a non-irritating antJseptic biit ita uae baa not beoome , 
generál. Until recently it waa the favorite antiaeptio J 
nBed by Sir Joaeph Liater, tbe "Father of Antiseptia.l 
furgery"; more recBDtly, bowe^ei, te ba* tí^udiated all ] 





aDtÍBeptics witb lbe exoepUon of carboho aoid — this he 
Lntiseptic /ar ůxeelhnce. The ohief objeotion 
to aino tnerouric cyatiid is its feeble germioidal pověr, 
owÍDg what virtoe it pOBsesBee to ita inhibitory pověr. 
(See "Mercury.") 

/iNC SozoiobOLATE. — ThiB Bubstaooe ín the iiino de- 
rivative of eozoiodol (which Aee). It oaciirs in the form 
of acicular erystals whicfa are «oluble in water in the 
proportion of 1:^0. It has been ušed in acute acd 
uhronic blenorrbeas and alao in auute inflammatory con- 
ditíone of the na§o-pharynx. In gonorrhea it ie em- 
ployed in aqueous solutiona of atrengths of .5-1,5 per 
cent, to wbicb eítber laiidanumn or salioyiate of bie- 
math may be added. 

ZiNc SuLPHATE. — ZuSO,. TLíb Hubstanoe ocourB in 
cryatals or crystalline masfes whiuh are readily Boluble 
in water. The product íb uaed chiefly aB a minerál 
astringent oř an irritant emetic. Some pbyaioians háve 
attribnted antisepliu or germícidal powers to il. Koch 
fonud tbat antbrax aporeB germinated even after ten 
dayB immersion in a five per cent aolution. Miorococci 
from an aonte absceas reeieted the action of ten to 
twenty per cent aoIotionB even after exposurea of two 
bourá — the Micrucouus ieíragmus waB killed however. 
A oareful conaideration of all of the experimental data 
at oar command leada uh to the conclusion that the 
snbBtance has very feeble, if auy, germícidal power. 

Zmc Sulpuooasbolátb. — This Hubatance íb the nittc 
Balt of Bulphonic acid, aleo lermed aulphocarbolic or 
pbeoyl-Halpburio aoid. (See aulphouarbollc aiuid\. X^ň9^ 
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salt waa at one time highiy vaiioted as an intestinal 
antiBeptio. Koch fonnd that a five per cent solntíon 
failed to deBtroy aDthrax epores even aftor five days 
expOBore — the godinm compound wae equaliy worthless, 
even when applied for a greater length of time. 

ZiN<- SuLPHYiiRoxiD. — Zn(SH),, Theoretioally this 
substance ie tfae hydroxid in wfaiuh the oxygen of the ^ 
radioal hydroxyl lias been displaced by sulphur. Zino { 
sulphydroiid occnrs ae a white solid which readily de- 
composeB in the dry atate and ia therefore frequently | 
preserved by immersion in water. It has been employed i 
both internally and externally. Its use in extemat 1 
treatment bae been chiefly in such conditionB aa psori* i 
asis, ecsema and various dermatOBes of a vegeto-para- 
gitic character. It can be ueed externally in the fona ] 
of an ointment of the Ptrength of ten per cent. Inter* 
nally it is adminietered in doses of one-half to two i 
graina, usually in pili form. 



VIII.— TuBiK UsK AND Vai,uk in Ubnkual 
Mkuicine. 

What háve tbe principles of generál antisepsia doně 
for generál medioine? Háve not their farreaching ta> 
fluences been fe!t even here? Today the modern eoi- 
ence of bacteriology is about to revoliitionise modem < 
medicine and its prinoiples — indeed we seem upon tfae 
eve of a dawn of tbe eUboration of a fipecifiio and radi- 
cal treatmenl for dieeaBe, infeutious diseases at least. 
Jn aome CAsea tfais seeniB to háve been accomplished ftl- 
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ready while in others a vael stride has been made in 
Buch direction by the demonalTation, isolation and etndy 
of the various upecific organiams upon which the etio' 
logy of these diseases eieem dependent. While much 
haa been accompliehed in thie field, ít is chiefly in the 
Hpbere of prevenlive mediuine, of praphytaxis, lhal the 
harveet has proven richesl and most abundant. In the 
(lase of pDlmonary tuberuulonis, one of the most fatal as 
well a§ commoQ of all diBeaseR, the apecific cause of the 
disease bas been discovered, isolated, ouUivaled and 
Htadied. TfaU bas led to the deiDonstration that infeo- 
tion in many casea is largely due to the desBÍcation and 
dissemination of taberculous sputa as an impalpable 
powder, 

A proper appreciation of the infeotioas and dang- 
erouB natnre of the sputum has led to ita deatraotion or 
steňlization. Tbe result of tbis has been seen in aome 
localities, where eztended obsorvations were made, in a 
reduction of the death'rate of the disease. Wben we 
consider the extent of tbe disease and its essentially 
fatal oharacter, we oan readily appreoiate tbe faot that 
eren a stight reduotion in the mortality is as significant 
as important, indicating as it does the possihility of 
more than a slight saving of human life the vorld over. 
While the disease itself is by no means thoroagbly 
amenable to treatraent, yet its inception has been to 
aome extent avoided by the destructíon or sterUization 
of the infeotious disoharges (sputa) from ihose thus 
affei^ted. Moreover attempts at internal and looal treat- 
m*mt of tho diseased oondition, altbougb ha.Tdl.'^ V^tx^^^-^ 
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iantly enoouraging, háve not been altogether devoid of 
reenlt. Of couree in all treatment it muiit conetantly 
bome in mind that the deatruotíve action of tbe blood 
and lifiBuea upon paruHitio organisme ie appreoiably 
deureaaed by uocditionH of mal-nutrition and depreaeed 
vitality; oř by aurroundinga unfavoríible to ihe most 
healthy development of tba body and ita oTgane and 
tinsuea. By improving nuLrition and placiug tbe patient 
in the moBt favorble hygíenio oonditions wliiub are per 
ne leaat favorable to miuro-orgaiilú development, we in- 
creaee tbe germicidal power of tbe blood and tiBBueB , 
and tbeir tosioity for tuberole bacilli as well as otber j 
bsoteria. 

To hygieně, to qiiarantine, to sanitary science, anti- 
sepsis and bacteriology (ita logioal outcome) háve prov- 
en of tbe utrnoat value — iudeed upon this rock are they 
now founded. Typhoid fever, Asiatic cholera and vari- 
oua otber epidemie and infeotioiis diaeaseit bavě had 
tbeir viruleuoe comparatively circumBcribed by rigid 
adherence to the dieta of antiaepsis, especially by tbe 
complete dieinfeoťion of etoola and other infeotions dis- 
chargeB from those afflicted, Tbis baa been of deoided 
value; when one is unable to control an infeotious dis* 
eaae itaelf, it ia of the utmoBt importance and value to 
be able to oontrol tbe spread of tbe diaease. Il ia diffi- 
cult to estimate the abaolute value of eucb power, be- 
oauae such vatue dependa upon the caaaallies and fatali- 
tiee averted, tberefore it muHt remain an unknown yet 
indubitable quantity oř faulor. To wbat did we owe 
oar freedotn froui lbe terríble auourge of oholera % Í9W 1 





years a^o bat to the prompt inatitntion of rigid a&nitftry 
and hygienio — that ía, antiBeptio — preo&Qtione? lodeed 
Boieutittic men are eo familiar wilh the abandant and 
practical reaulte of the application of antíeeptio prinoi- 
plea in preventivě medicíně that íb hardiy seeias ueceas- 
ary to do more Ihan direct atteDtion to them, Certaioly 
they are as matiifeat aa the sacceasea of tlie uae of anti- 
aeplioB in varioui trauinatiama and in the treat.iient of 
localized infectiouB oouditiona wliere aocesBible to loual 
treatment. 

Moreover baoteriology, the iegitirnate offspring of 
antiBepsie, lian also added greatty to tbe preciaion of 
diagnoBlic skill aod acienve. What nosologiual ohain 
of evidence is now complete and positive, in taberouloBis, 
tbat is devoid of a detnonstratton of the preaenoe of tbe 
apeoilic bacillua íd tbe morbid aeoretioD? What diag- 
nosia of Aeiatiu obolera is a completed Bcientific entity 
at the preaent day unlesB tbe presence of tbe oharaoter- 
iatic spirilla in the alvine discbargea hae been demon- 
Htrated? How indeed may we clearly and positivety 
differentiate between diphtheria and Beveral olher in- 
fiiotioiis, indammalory, membranoua orpseudo-membran- 
oua dÍBeasee of the naao-pharynx except by a bacter- 
iological demonatratioD of the presenoe or absence of 
the Kleba-LoeffltT bacilluBy 

lutheearlier daya of f^ven modern antigepsis aub* 
alauceB wf^re freqnently cmployed whicli láteř and riper 
experi^Due baa proven devoid of value, Th» beginning, 
of all syBtems are neoesBarily unide, it ia the oft-repeated 
atory of jier aspera ad astra. In th« >iiW%\ Třtoftwas,-* 
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preoise kuowledge conceroiug the natare of the infeot- 
Ing agent, oř germ, oř ha habite aa well aa habitat, 
was not surprieÍDg to find the sanitarían devotiag him- 
Helf to futile eHorts at destruution of imaginary foee 
with weapons almosl as imaginary. For thie eame rea- 
son he frequeutly neglected to attack tbe much more 
materiál and iufectioiis pathogeuio prinoiplea of such 
thinga na tuberculoua sputa or typhoid oř cboleraic er- 
ereta. We bavě now learned bowever tbat even if 
pyogenie and patbogenic bacteria do eiist in the air 
(wbicb ia not to be doubted) tbe apray, aa Stimaoti bas 
amply abown, in tborougbly inuapable of effecting tbeir 
deatruction. By far tbe greater dangfif of infeotioD 
liea in tbe transfer of gernia directly to tbe wound aur- 
faoe or other focus of infeclion by meaiia of iiifeoted 
bands, instrumenta or dreasíugs. ludeed in many oasea, 
formerly, tbe pbysician or surgeou was bímself the un- 
suspected and anoonsoioua source of infeotion. Now 
bowever everytbJng nnsterilized is looked upon as a 
possible souree of infection, 

The vítal resiatance of bacterial orgaaiams to varioaa 
agenta diSers within oertain limita for the varioaa 
apeoies; aome exbibiting apeoial suBceptibtlity to ftpeoial 
agenta, for example Ibat of tbe aeptic microooocus to 
aloohol and of the Bacteriwm termo Xo boraoie aoíd. 
Tbere ia therefore certainiy aome ratiotial basis for the 
anpposition that the varioua patbogenic germa may like- 
wiae exhibit similar anaceptibilities to varioua agenta 
adminiatered medicinally wíth a viewto tbe deatraction 
of aaob germu, or rather to a prevenlion of tbeir devel- 
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opment, The antiseptic value of the Bubetanoes ao 
teateá depende largely, indeed entirely npon their 
power to prevent the maltiplioation and proliferation of 
baoteria. This does not neceBBarily imply germicidal 
power, wbich it would hardly be wíthin the bounds of 
reasoti to expeot ín iDtemal administration. Indeed 
Sternberg haa olaimed that it ispossible tliat tlievirture 
of meruuric chlorid and iodtd in Byphilia raay be dne to 
the restrictive power of even the small qaantitieH of the 
drug exhibited. It woald be impossible to introduce 
suffioient to kill the germ bnt he thinke it plaueible at 
leaat that a suÉBoient quantity may be ingeated to re- 
Btrict it« growth aod development. Some ageuts whicb 
do not actually kiil mioro-orgauÍBins nevertheleas pos- 
ae8§ couaiderable reBtriotive power and by virlue of thís 
property beoome valuable antÍHeptics, this is eapeoially 
true of boracic acid. 

Clinioal experience has demoQstrated the valae of 
varioas antiseptiuB which háve been UBed eiperimentally 
in the treatment of variona diseaBSB in which there was 
reaeon to even Buspect lbe presence of specific organ- 
iamB. Indeed tbere are few practitioners wbo háve not 
employed these agenta intemally for the oure of varions 
forma of diseaae. In eome iuBtances their effeot baa 
been more oř leaa prompt and eatiafactory; in otbera 
probably oniy negative resulta háve been attained whib 
in a third claas perhapa onIy toxic and untoward devéť 
opmenta háve aríaen. In view of thia diveraity and 
varience in botb reanlta and opiniona perbapa a disouB' 
BÍon of the proper uaes and liinitatioti« ^f u\'ůa»>v^ 
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remedial agenta, however brief oř imperfeot, may not 
be entirely out of pláce. Let ub look at our facts m the 
light of the developments, eBtablÍBhed by both experi- 
ment and esperience, of liie past few years. Il has been 
demonstrated beyond doubt that moat of the infections 
diseasea at least are due to (a) speoific organiBrns oř (i) 
8iibe>tanceB produced by the action of epecific organiema; 
and lhát most, if not all, of these diseasea are accom 
panied by more oř lesa pyrexia. Inmany of theae o 
the speoific organiBm haa been iaolated and determinef 
as \é the oase wilb the following: 



ďoBBID CONUITIONB. 

Snppuration. 



Gonorrhea. 
Anthrax. 
Tuberculoaia. 
Leproay. 
Glanders. 
Typhoid fever. 
Tetanus. 
Inflaenza. 
Diphtheria. 
Specific cronponB pneu - 
lUotiia. 

Asiati o cholera. 
Relapsing fever. 
Epidemie dyaeiitery. 
Erysipelaa 



a ORaÁNisHS, 

Tlie variouB pus ooa^V 

Buoh aa Staphylococcva pyo^Ě 

f/enea aurettu, atl>UB,(!Ítrv« k 

the Hír^lococcKs pyogtt. 

'V\i% goitococcius of Neíu 

Sacitlua anthrada. 

" tuherculoeia. 

" leprtx. 

" typhosits. 
" tetani. 

" diphtheria. 
Dipiococcua pru 

Spirillum cholerce. 
Hpirochaete Obermtttt 
Amebu dyacnUria, 
SlreplocotL-iia ery&yp 
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TfaeD too oertain other dieeaees snoh aevariola, rnbeo- 
la, Bcarlatiaa, yellow fever, typhas fever, eyphilis, Ori- 
ental plague aod eeveral inteatlDal diseases are sIbo in- 
fectioDS in nature and doubtless Lave speoitiio organiama 
whioh háve oot as yet been isolated. Let ub glanoe 
briefly at these conditionB. 

In the čase of Buppnration tbe virtue and value of 
antiaepBÍs íh peoaliarly marked. In a properlf conducted 
treatment of a localized and accesBlble Gonditiun tbe 
formation of pus is now praotically aa rare as it was 
formerly common. Indeed as Gerster saya, at the prea- 
ent day infection and suppuration in a fresb wound are 
due lo technioal faulta oř else errors of commission 
oř omiasion on the part of the professional attendant in 
oharge. 

Anthrax and glandera are more oommonly oonfined 
to the lower animala and bence bavě little interest 
lo ua in a consideration of the method and results of 
antÍHeptio Ireatment. 

In tbe more modem and aucoeaaful treatment of gon- 
orrbea tbe tendency is lo lbe use of iTrigaiil antisepUu 
Bolutiona of borauiu acid, merouric chlorid, potaaaic 
permaogaaate and bydrogen peroxid. In aueh (iaeea 
the resnlta given bavě been more than aatiBfaotory. In- 
deed BterilizatioD of the tower genito-urinary Iraot has 
been acoomplished, it is even olaimed, by the internal 
administration of auch remedies as oil of wintergreen or 
boraoio acid. Johnaon bad proven the appearanoo of bo' 
racio aoid in the urine ten minutes after its administra- 
lion by tbe tuotith. 
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In the caae of iufliienza, variola, rubeola, acarlatlna, 
yellow fever, typhus fever aoil rBlapaing fever liltle oř 
no benefít haa been aaoribed as yet to internal antiBeptic 
medioation, exoept in the čase of influeaza whiob Bome 
olaim Í8 dÍBtinctly modified by the inhalation of vapor- 
ized volatile antUeptics. Id ecariatina also aotiseptic 
inuDCtionH in the latter etage háve lesaened lbe ohaaces 
of infection of thoae coming in contact with the patienl. 

Kpidemio dyeentery, bo long beyond the oontrol of 
the physiciaD, haa at last been fonud more or lese amen- 
able to antiseptio rectai injeotions, eepeGialIyof aqaeous 
eolutions of argentic nitráte. 

Diphtheria ia now recognized aa an infeotioua diaeaae i 
of a local nature vrbose generál symptoms are due ta J 
secondary absorption of the producta of vital aotivíty ] 
OD the part of the germ. ItB treatment ia eaaentially j 
antiBepttu, being direuted against the germ lodged ia 1 
the membráně. The reaults of such treatment are bo 
obvioua tbat we need hardly do more than referto them. 
The aame ia alao trne of erysipelas, whoae streptoooooua . 
aeema to be apeoially Busceptible to the influenoe of '< 
oarbolio aoid. In ABÍatic cholera it haa been notiaed I 
that the apirilla are especially Buaceptible to the eflíeot ■ 
of the minerál aoida, even in dilute solutiona. Advant- I 
age haB been taken of thia faot in the treatment of the 
diaeasa and it haa also been combined with inteatlnal J 
irrigatioD. 

In the eaae of tetanua Dr. Schwarz, of Padua, onred i 
boy of the disease by means of Ihe injeolion of an anU- 
toxin whtijh had been pre|iiired by Ti^zoni and Oatt« 
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from the apecific bacillna. Schwartz likewíae refers to 
three olher similar cases wMch had been treated by 
Italian pbyBtciaDs íd a eJmilar manner with tba succees- 
ful result in eaob caee. Fraenkel had a eimilar ezpeň- 
enoe in diphtberia. 

It is DOW eBtabllehed beyond doubt tbat typhoid fe- 
ver i§ caused by a specifio organism introdiiced from 
without. Ebertb found tbe bacillus preaent in tbe 
spleen, lympbatic glands and portiona of the inteatinal 
tract in twelve ont oí twenty-tbreo caees, Koob Id fifty 
per cent and Meyer in aixteen casea out of twenty. 
Lnoatello reproduced tbe diaease in ten out of tbirteen 
cases by inoculation witb blood from the apleen of a 
dieeased animal, Neubaua found tbe baailliiB in tbe 
rose maoalEe in nine Dat of lifteen oasea. Tbe chief aeat 
of ihe diseaae is In the inteatinal tract. It hardly seeme 
rational to claim l.o be able to kill tbe p;erm under aucb 
Burroundiogs, bul oan we not aweep the feoal matter 
from tbe bowel and by tbe aae of proper antiaepticB 
prevent the development and proliferation of the germ 
within tbe inteatinal tract? Tbe experimenta of Forl- 
ahiuBkey are intereeting in thia connection. He iiaed 
from ten to fifteen grain doaca of boracíc acid in two 
hundred and fořty oasee of typboid fever during an 
epidemie; be waa aucceasful in two bundred and tbirty' 
one casea — about ninely-six per cent. He claima tbat 
íq tbe lírat tbree oř five daya fever and diarrbea dimin- 
iehed, tympanitia almoat diaappeared and the atooU be- 
iiamo normál in obiracter, 

It is bardly necfssary aL lbe prusent Ivco.* Sa tíí^^ 
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proofs of the ezíetenue of ptomainee acd toxalbrnninii, 
thia has long bídco been doně by manj competent and 
relíable obeervere. Indeed suoh eubstanoes may be reál 
caasative faotors in diaeaee oř iu the cauaalion of dan- 
gerous and diaagreeable symptome. Snch ptomaines oř 
toxalbumiím may originate either externally or inter- 
□ally, in either event their ingestion and abeorption are 
more oř less proraptly followed by varioua acnte pheno- 
mena resembling ordinarily the profoand symptoms of 
acnte alkaloidal poisoniog. In many casee the disease 
may be primarily looal but bood becomee constitutioQal, 
a result of tho secondary abaorption of the prodaotS 
eliminated by the germ in ita life history. And the 
manifeetatioQS of tbie aeoondary oř Byatemic infection 
are often more alarming aod more dangeroiis than tbose 
of the primary looal infection. After thia generál in- 
feotion bas taken pl.ice the louat use oC antiseptios íb 
useleaa ezcept in the attainment of a purely local reealt. 
The disturbing element ie no longer čirou macríbed, it 
has now penetrated within the portals of the uirculation 
whitber we can hardiy follow it, for the agent which by 
its toxic power haa paralyzed the nervous Byatem and i 
threatenB every function is quite beyond tbh reaoh of 
germioideB — it íb amenable to no antiseptíc. Theoaass 
ie not an organism whoee vitality may be destroyed, it i 
Í8 a definite compoiind whoae phyBÍologioal effeots n 
be oombated or whose ohemioal aatonomy muBt be de> i 
Btroyed. After ptomainea, leucomaines or toxalbui 
are formed they can hardiy be antagonized by germi- 
oides, tbe germ muat be deatroyed hefore eUboratiiu 



I 



tbe HubatanceB. In other casee perhape the germ iteelf 
may eoter Ihe circolation, leaving ihe site of primary 
infeotion; it ia tben inacoesaible and proof againet at- 
taokeof tbisnature. If íd tbis laltetcaaetbefuturetreat- 
ment of infeotiotis disease íb to be direoted to epeoiSo 
germB ralber tban to the reBultíng phenomeDa we abalt 
be forced to rely uot upon mecbanical deetroyers bnt 
upon proteids oř alkaioids wbiob are eitber chemioally 
oř pbyBÍologically antagoniatic, ae well ae to iaatitute 
Ireatment with aviewtoan itioreaee of tbeTÍtalresiBtive 
power of tbe tissuea and fluida. Here íb tbe lield of tbe 
medicíně of lbe future. Germicidea are oniy of valae 
ÍD ao far aa tbey deetroy germe and prevent falttre 
elaboration of toxlc products, Clearly then the infer- 
ence íb obviouB — aotion maat be taken eaihciently early 
to deetroy tbe germ aud reuder iuiposBible aecondary 
infaotiou liy abeorption of toiic prodiicta. 

Xn Bucb diaeasea ae are dependent upon Beoondary in- 
fection our main reliance aa yet ia to be plaoed in tboae 
remediea and meaBurea whtch support and Btimalate 
the vitality of the patient and promote bis nutrition — 
"da robur, fer auxílium." 

It can be poeitively atated tbal fermentative or pntre- 
factive micro-organiama do not eziat aotively in tbe in- 
testinal tract wben ita eeuretiona are normál. Kurlow 
and Wagner base proven oonolusively tbat oonstant oř 
Bpecifiu microbea do not exÍBt in tbe atomaob and 
tbat thoee wbicb do enter it wilh the ingeata are only 
aoflidental abd temporary residenta for tbey cannot live 
in the uormally acid oontenta of tbat or^a.a. W 'C«.*ša 
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opInioD thu Dormal gaetrio juíoe is indeed au exoeed- 
ÍDgly Btroug germioidal agent and when íd fall and nor- 
mál aclivity destroys all othera tban the moat proliflo 
and tenaciou§ germB, such as the baciilli of tuberoulOBia 
and anlbrax; oertain staphylocoocl aleo Beem to be able 
to witfaatand its action. Ho Kature provides, a§ it were, 
a CerberaB to gnard the portalB of tbe alimentary traot or 
rather indeed to fortífy its whole courae, jnBt as in her j 
beDeficence she has eonferred germioidal properties up* 
on the blood, oertain lluids and tbe cellular elements, 
oř tbeir coDstituents, of certain organs. 

If then tbe normál intestinal and gaBtrto juioes poaseu j 
Buch deairable and valuable attribiitea may we not cod> i 
clude tbat tbe vaat majority of cases of infeotioua dia- 
eaae of auoh tract are direot resulta of a vitiation of or ' 
defioienoy in tbe ijualityof each aeoretion? If snob be 
the caae then scientific tberapeuaie demanda the de- 
struction and elimination of infectiouB materiál by the , 
inatitution of normál proceaaea elaborating normál ee* 
cretiona aa well as, if not more Ihan, lbe direct antagon- I 
iam of antiaepticB themselvea. Antiaeptioa may be of 
decided value bowever when tbey bavě tbe pověr of 
ridding depresaed vítalities of tbe inoubua of germ life. 

Wbile large numbera and varietíes of mícro-organ- 
iama do eiiat uormally in tbe digeative tract they are 
ordinarily inoapable of injunoua aotion beoause they ara 
rendered inert by tbe normál digeative Huids. Bat the 
moment, however, that such norma) aeoretiona, become 
perverted, vitiated or arreated the germa already there^ 
oř tboBc íutroduced witb the ingeata, are placed under 1 
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conditioDs favorsble to theír development and aaa oon- 
Bequenoe fermenlative ohanges eneiie. Oooe instítnted 
who can foreeee the reaulť? Will it be simply a oaee 
of primary and local infection oř will itreault ina more 
oomplex and dangerous Becondary and systemio infcc> 
lion? Thia dependa entirely upon the Dature of the 
germ oř germa and alao tbe facilitiea preeeiit which are 
favorable oř unfavorable to aucceesful and undisturbed 
development. When only a eingle tocal infection 
Bupervenes it may be and is poaaible by the nae of 
proper antÍseplÍo measurea and the adminiatration of 
proper anliaeptiu remcdíes in uutlicient quanlities to 
limit or arreal the morbid conditioD. Not atwaya by 
destroying the organiams themaelveB, but by inatitutíng 
a Irain of conditiona unfavorable to their Bnbaequent 
growth and development. Tbie muat, however, remain 
little elae than palliative and temporary in efFect ao long 
aa the aeuretionB of the digestive tract are at fault and 
allowed to remain bo, Furthermore we uan anticipate 
little elae than unBatiafaotory reaulta as long aa we ez- 
pect a Btnall amount of antÍBeptio, auoh aa ia hardly more 
than anfficient to Bteritixe a auperfioial uloeration, to 
promptly,'tlioroughly and Bnffioient]ydÍBÍnfeot the wbole 
inteatinal tract with ile many aquare feet of maoona 
membráně, to aay nothing of the aooumulated infeoted 
Bsoretiona and ezoretiona. OatharBiB, elimination and 
irrigation muet precede and meobanically prepare and 
make clean the way for tbe antÍBeptio which ig to foU 
low— that ís, a minímam amonnt of workabould be left 
for il. 
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IX. — Theib Valuk and Usk in Surgsbt. 



The primary elaoidation of the prinoiplea of antiaepaís 
origioated with the eurgioal branoh of the bealing art 
3nd it ia bnt natural that we shonld look to thig depart- 
ment of medioal acience for BQbseqnent developmeot 
and improvement. Háve our eipeotationa been realized 
oř has Time, with ruthless band, swept all record from 
the hiatory of progress? Nearly three decadea ago the 
priaciplea of antisepais íirat came into practical use in 
Hiirgecy and the aabeequent bistory of thoae prinolplen, 
from the very tirat period of their iuception, bas been 
one of oontinnal and uninterrupted progresB. Within 
the paat few yeara the reenltíi of baoteriological researoh 
háve oompletely revolotionized eargical patbology and 
sargioal methoda. A large majority, if not all, of the 
acute and chronic inflammatory processea and leaiODa, 
as well as woand complicationa, which are bronght to 
the attention of the aurgeon are due to micro organíams. 
For thia reaaon it ia necesaary and expedient that thBfg 
importanoe of baoteriology as an integrál portion of ť 
aoience and art of modern aurgery be given due and| 
proper recognition. Theee reoent advances ín snrgioi 
pathotogy, involving aurgical methoda aa they díd, laídl 

iry foandation forthoae britliant achievement« ( 
modern aurgery whioh read like tbe pages oí a medievtl 
romanoe. Tbe debt whioh modern anrgery owes I 
baoteriology and baoteriologioal reaearoh ia peonliarl]^ 
,^reat, for Eo it muBt be aocredited a large measar^ < 





the aucoeaB attendant upon its later years, The knowl- 
edge whioh has bdeo derived Erom the systematicinves- 
tigation of disease, impelled by the ald affordedby bac- 
teriology, has opened new fields of nsefuloesB and mater- 
ially eztended the ephere as well aa Increased the ntility 
of the surgeon bimeelf. Indeed to anch good effeot 
that many conditioiis formerly and vainiy treated by 
medicatioD are dow apeedily aud gnct-eaufiilly obviated 
by the arl of the surgeon. 

lu the olden days operations were performed, it ia 
Irue, upou the variouB cavities, uraDÍal, tboracio and ab- 
dominal; but such c&Bes, for reaeonB which are now ob- 
vioup, were so speedily and uniformly teiminated by 
death from geptio caaseH that intrepid indeed muat be 
the heart and band which dared atand undannted íq the 
vory face of aseured dieaster. The valnea of antÍBepsia 
and aaepsia were leas than vagaely known and appre- 
ciated and though auch conditions were at timea aoine- 
wbat imperfectly obtained thta waa rather tbe reenlt of 
chance than deeigt]. The bravery and no lesa the bqc- 
oeas of a McDowell under these oonditiona, wilh a bowl- 
ing mob on one BÍde and a fearful operation with a atill 
more fearfal oullook aB to mortality on the other, waa 
little elae than marveloua and phenomenal. This ex- 
ceedingly hazardoue chance of ancceaB haa been entirely 
obviated by modem methode; the sanctum of the human 
body íh now devoid of any sanctum sanctorum wilhin 
whioh it íb forbidden the tnvading hand of the eurgeon 
to enter — the very oentera of life and fnnction are 
iroaohed wilh little orno fear of nntoward cou««aítóiei<3í*. 
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ThÍB confidenoe ia not the ohild of audacity but tlie off- 
aprÍDg of oonfidence and HiioceBS. Abdominal eurgery 
bae Bprniig into bud and bio eso m beneath the kindly in- 
tluenoe of modem aaeptio aod antiseptio methods. The 
thoracio cavity is invaded and Doillresnitisanticipated. 
Cranial aurgery ia now a aturdy youngater thougb only 
of Boin« eeven or eigbt aummers. Ceiebral looalization 
íb the logioal outoome of modem methods of researob 
and tbe spirit instiluted has etimulated cerebral surgary 
to renewed strength, All of these triumpbs were possi- 
ble only upon one contingency — -complete and thoTOUgh 
antisepsiw, which of course includes aaepsia. 

But tbe grealest achievement of modern snrgery ii 
not so mnoh in the triumpha of either abdominal oř 
cerebral Burgery; nor iodeed of any one oř more partie* 
ular claaaea of operationa, This lieain ihfitnethod whioh 
baB bronght every organ within the domain and under 
tbe influence of tbe aurgeon— it forma the very founda< 
tion opon which the b uper stru otu re reals. The victory 
and succoBB of that method manifeata itaeU no less in 
recovery from the simpleet operation tban in that from ' 
laparotomy or oraniotomy or the extirpation of a oere- 
lirai tumor witiiont tbe formation of pna or the dcvelop- ' 
ment of pyrexia. So great is the importantie o 
melhod tbat the iutroduction of aotiBepsia raarks lbe 1 
dawn of modem anrgery. Tbe value of tbe servioe J 
wbich Liater had rendered mankind waa exemplifieď I 
wben Queen Victoria conferred knigbthood upon h 
Tbia wae bonor, this wae glory — but the unfading i 
i/nperiabable glory of Sir Joseph Iiister'H life is to hkvi 




usbered iti an era whiuh haa snatched life from deatb 
ÍD tliat it haa so markedly reduced the tnorlality of man- 
kind in bo far aa death by unnatural aeptic means ie con- 
cerDed. He recognized and apprecialed lbe fact that 
wonnd Jnfection ia dependent upon the presenoe and in- 
flaence of micro organisros. Uut lie did much more 
thao this, for he adopted meagurea of Ireatment based 
upOQ tbia truth; he not ouly recoguized the evil and ap- 
preciated itB Hource but aleo Eorraulatud a syatematic 
raethod of corabating tliese microsoopio yet omnípotent 
as weil aa omnipreaent foea of the Burgeon. Hia fame 
will rest Bafely and eeeurely upon lbe eBiablÍBhmetit of 
IheBe fundamental/í-ií/fijí/eí even if every detail of bis 
originál raethod be supplanted by better onea. Indeed 
thia haa taken pláce to Bome extent already and will 
probably continue to do bo. The originál apray and 
drcHHing LÍBter haa now diat^arded bimself, explaining 
that these were but the eaaential criidities whiob occur 
in lbe development and perfection of any ayatem. But 
\\ie ýrincipits Qpon which tliey were founded remain ab- 
aolutely unaltered and nnshaken in every particular; 
for of a truth, tbe elapae of time and the accuraiilation 
of experience all hear testimony to, au well a« xireugtb- 
en, their unaasailable poBition. Tbe anttaeptic and 
aaeptic metbodn depend no lesa upon the researcbea of 
banteriology than upon olinical experienoe — indeed, in 
tbe development of these melhods both work together 
band in band, the one annonncíng principles whiob the 
olher puta into praotice. Aa Dr. Kdwin Hamiltou haa 
moal aptly aaid: "The aurgery af *.o-Ai».-^ *B.t\w». 'ivfcr 



it — theyaret ^^M 
learoh," ^^H 

&lue of the I 



vated on a Iripod of Ihree solid enduriug feet — they a; 
aneatbetioB, antiseptics and experimental reseaToh," 

The atage of controversy ae to Ihe value of the 
methods of antisepsia and aaepais bas long past, for, 
with tlie exception of a, very limited namber of individ- 
iiala tbe Burgioal world Í8 unanimoQS in its unqualified 
approval of tbe method which bas yielded eo many 
brilliant reaulta, Moreover tboee very few who affeot 
to diapute the efficacy of ihepriuciplesmakeuBeof them 
by different methoda. Any proceduře made witb & 
view to tbe exoluBion of germa ia met.apborÍcally and 
literally an antiseptic proceduře. Lawson Tait who bit- 
terly and malicíouBly assaila not oniy Ligter's methods ] 
and prinuiplea but his very personality alao, oompletelp I 
aterilizea every inHlrument or dreasing by the anlisepiie 1 
action of heal; bia esoellent reaulta are dae to a rigid ] 
and thorimgb applioalioQ of tbeee principlee — ^yet | 
be piouely raiaea bia banda to Ueaven and renders 
thanka tbat be ia not aa other men are. As Dr. ] 
.1. William White aptly aaya, the anímus of bia attaok ] 
ia ahown when Tait naively says tbat Lisler baa i 
pletely ignored bim ind his reatilta for the paat twetve ' 
yearf. Bantock owea bia reHults to precautiona ideoti- 
cal wilb ihcse of Tait. Their mortality reuords are , 
low, it ie true,— 4 per cent in Bantock'^ praolice antl 
3,3 per cent in Taiťapractice. But TboriitoD,aconntry- i 
man of Tait, working ander tbe eame conditiona and in ( 
the aame field of work, has, by a jadicioua combination | 
of antiaepaie and aaepsia, obtained the marvelonsly low I 
mortality record nf 1.88 per cent— a dialinct and BtgDld I 
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gaÍD ovei botb Bantouk and Tail, BaDtock's moTtality 
being 122 4-9 per ocDt greater and Taiťs 83 1-3 pGF 
oeni greater than that of Thornton. These resnlte háve 
also beea attaíaed by Prioe and othera of our own 
country. 

The clinical and baoteriologioal proof tbat suppura- 
tion, pyemia, aeptioemia, erysipelaa and other similar 
complications are due to the presence and influence of 
mioro organiemB in prautioally abeolute. Liater has 
aaid: "The germ theory of putrefaction ie the founda- 
tion of the whole systém of sntiaeptio surgery, and if 
this theory is a faot, it ta a faot of faots that the antiaep- 
tic systém means the exclnsioD of all putrefactive or- 
ganiama." This theory is foauded npon a masa of cor- 
related and aubstantiated facta, eiperimental, cliaical, 
physiological, pathologícal aod bacteriological io char- 
acter; theae are safficient to eatabliah it upou a tirm and 
eubstantial basia. But the lime for oontroversy is paet; 
Úi% principUs are iudubitably eatablíabed — the oniy de- 
batable grouud ia as to the eeleotion of methods of carry- 
ing oat thoae príncipUs aad as to tbe perfeotion of 
details. The conatant and thorougb researches of pa- 
lient and tnistworthy investigatora háve but cODfirmed 
Liater's atatement io every degree. Tbe olinioal proof 
equally etrong. The statisties of all operationa, 
major aod miuor, íd the preListerian period as oon- 
traated with thoae of tbe past two deuades, estabtiab 
the fact that thoae aeptio diaeaBea which were rife in 
private, but more eapeoially hoapital practioe bavě al- 
most entirely disappeared. Formerly these diseases 



Blew thouHands and tens of thoasatide, bnt dow tbe mor- 
tality from these caiisee is almoBt nil and the diseaBes 
themeelves havo been almost entirely banished. Form- 
erly Burgeone attempled to produce suppuration and to 
preveut primary union; modem Bargcry teacbee as to 
seuure primary union and to prevent the occurencs of 
aappuratioD — indeed the formation of pus is looked up- 
on as a tangible cauBe for reproach to the Burgeon in 
oharge, Compound fractures, which were formě rly, 
among the moat dangerouB of acctdentn, are now Bcaroel] 
more so than simple ones. The rate of mortality goQ' 
seqaeot upon amputationB and abdominal seutioDB h; 
fallen Dcarly to zero. Formerly recovery in such casea, 
espocially in abdominal sctition, was hoped for and fond- 
ly bailed as an evidence of superior skill on the part of 
Lhe Burgeon. At the preBent day recovery is notsimply 
hoped for but confidently expeoted as a matterof cotiree 
— the operátor not oniy deBervea sucoess but he also 
commands it. 

The bistory of the development and eBtablishrneDt o£ 
thÍ8 great theory which has bo profoundly 
the progress not only of surgery but the whole of med- 
ioal Boience as well, is the reault of the labor not of oae 
but of hundreds of the worlďa choicest intelleots; it 
conatitateB one of the brightest of all the ohapters ii^ 
the record of human progress. It belonga to no one 
nation exdusively but is the commoD property of th^ 
oivilized world, for il has been at once an evolutíon and. 
a revolution in the complete conBuromation of whioh. 
all nations hava sbared, In Germany and Fraii< 
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Sohwann and Pasteur demonstrated that putrefaution ta 
due to the preHence of micro-organísnis. In Sootland 
and KngUtid Lieter applied this fact to surgery, demon- 
Btratinfi; that the statements of Schwann and Faeteur 
hold true also in the oase of living llesh. In tbe United 
States, Austria and Germany further applicationa and 
perfeotions of techntqiie háve been altained; wfaile in 
the United States, France, Germany, Great Britain, 
Italy and Kussia immense atridee háve been madein the 
direclion of the deveíopmenl of bacteriology and aiirgi- 
cal pal ho logy. 

Bul let US glance bricfly at some of the benefilB 
whiuh tbe principlea of antisepais, whiuh nalurally 
inoliide thoae of asepeini, háve eonferred upon hnmanity. 

In the period of 1864 to 1866 inoluaive, Lister op- 
erated in the oHy of Glasgow. The mortality in tbis 
aeries of operations of all kinds was 45,7 per uent; these 
deaths were largely due to stplic oomplioations and dis- 
eaaea. In the period of 1867 to 1869 inclasive he began 
gradually to employ his antiseptio methods and the 
mortality sank remarkably— to 15 per cent! This meant 
that whereae pervioua to the uae of hie antiseptio 
method only slightly more than one-hatf of his patienta 
Burvived, under its use about six aeventha aurvíved. He 
began to improve the detaile of his systém and moved 
to Edinburgh. During tbe period of 1871 to 1876 in- 
otaaive he treated five hundred and íifty-three grave 
aargical cases with a mortality from septic oonditiona 
rednced to — .36 per cent! Thus in tweive yeara 
mortality late dropped from 45 7 per oent to .3L 
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cent; withont antiBepaig it tsb 1S7 timea ar great as with 
it. TbJB diminution is bo Btartling and bo Btriking that 
wheu we remember tbat the diSerent reBaltB were ob- 
tained by the samé operátor upon the eame claea of pa- 
tienta for praotioally the Bame injuritiB oř diseaBea, thgy 
aeem, ipso faíto, not oiily conolusive but little short of 
the marvelouB. 

Somewbat later the methods of Lister and thoae onř-" 
rent before the introdaction were Bnbjected to oompari- 
BOn. He, with antiseptic precautions, and Spenoe.with- 
out antiseptiu precautions, worked ín the aame hoapital 
upon tbe samé ulaBs of patients for practiually the aame 
oonditionB. Spence lost three timea aB many patienta as 
LÍBter. In deathr; from iofeotious disease Lister had a 
mortality record of .;)3 per oent, wbile tbat of Spenoe 
waa 2,4 per cent, or nearly tighí Hmes as greal as tkát ^Cj 
Listerí 

But these reaulta were not peculiar to the practioa of 
LÍBter, tbe originator of the systém; they were oorrobo- 
rated and contirmed by every impartial observer and 
operátor. Niigsbaurabas distinctly and expresaly stated 
tbat íd the fořty years esperience in bis clinic, uiider 
himself as well as his predeoessora, deaths from wouná' 
diseases and wound complications were bo oommot).' 
prior to the introdaotion of antiseptic metbods, tbat- 
even thoae patients with the slightestinjuriesfrequfintlf' 
Buoeumbed to tbem, He furtbermore alated tbat dorV. 
ing this samé period erysipelaa and abeoessea were mat* 
terB of daily oconrrence, that SO per cent of all woundtf. 
ďnd sores vere atlacfced by hoapilal grangrene aad tbi 
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nearl; all oases of compound fraoture terminated in 
death. Bat immedíately upon tbe introduotion of tke 
antiseptlu method all of these diseasea auddealj disap- 
peared aud healiDg by fírst mtention, previously almost 
unheard of m his serviet, became the rule instead of the 
exceptioD. Hia atatietics also show that while for bíjc- 
teen years previoualy hospital gangrene, erysipelas, 
pyemia and aeptícemia had nevtr been abseot from tlie 
warda of the Miinich General Hospital they auddenly 
vaniafaed upou the introductiou of antiaeptic methoda of 
woQDd treatment. 

Volkmann etatea that in his practice the mortality in 
compound fraotnres waa above 40 per cent. Immedí- 
ately before lie adopied antiaeptiu methoda he bad 
Iwelve caBea of compound fracture, every one oC which 
was terminated by death from septioemia or pyemia. 
He had become eo dÍBOouraged by tbe alarming mortali- 
ty from íieptic uauees, tbe prevalence of gangrene, ery- 
aipelaa, pyemia, septioemia, etc, that he deolared hisin- 
tention of cloaing hia hoapital. As a dernier rtssort he 
tried the methoda of Liater. From tbat time antil the 
year 1881 be had in all 135 oasee of compound fracture 
viitk not a single death from septic causes! — 133 oat of the 
135 oompletely reoovered; of the remaining two, one 
(a drnnkard) died of delirium íremens, the other of fatty 
emboliam of the luogs witbin two boara — before treat- 
ment had been fairly instituted. Thia meaos lhát oniy 
one death waa directly due to compound fraoture and 
even tben by an uofortunate aocident wbiub can hardly 
iVerted, In his praotice previoualy, ^\^\i ^ ^a.w«v^N- 
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ty of more than 40 per cent, he would háve lost 63 pa- 
tients. TbÍ8 meane that in hie experienoe wiih autisepsia 
ín aompoand fraatarea np to the year 1881 be had Baved 
.í7 lives which would háve otberwíse been needleasly 
^acriliced. Contraat tbe niortalities — more than 40 per 
cent OD tbe one hand, .74 per cent, tbree-quartera of ona 
percent, on tbe otber, That is, thÍB mortality witbont 1 
antkepsiH was nearly fiftj-eight (58) times ae great u I 
bia mortality witb it. What a parallel! The figare 
apeak more forcibly than words. It ie needlesa to bkjt 1 
tbat Volkmann dld not oloae bia hoapital, far from it^~ J 
lie became one of tbe sincereat admirers of i.iater and!] 
one of tbe atauncheat advocatee of bia ayatem. 

Monaieur le Doctenr Briqiiot showa in bia 8tatiatiflB'l 
that tbe mortality in tbe French hospitals after major 
operations had been 63.5 per cent before the introdtio- 
llon of antiaeptic metbods, but that the introduotion of 
antiaepaie lowered the deatb rate below 11 percent. 
Id tbe Penneylvania Hoapital there were 116 caaea ofi 
oompound fracture treated in the period 1839 to ISSl^ I 
In these, exciuding Ihoae requiring amputalion, thai*l 
were 51 deaths — a mortality of 44 percent. In 
New Vork Hoapital, dtiring the aame period, there w 
12G caaea treated; in theae, eicludingampiitationa, thaM^ 
were 68 deaths — a mortality of 48.4 per cent. In th« T 
aurgical olinioa of Vienna and Zuricb, during the period 1 
IBGO to 1876 and prior to the nae of antisepsis bere, tberfr á 
were reported by Billroth 180 caaea of compound fraot* 4 
iire with a mortality, eicluding ampotation, of 41 j 
oent, In Ihe Obuchow Hoapital of íít. Peterabnrg, lOl 



casea gave a mortality of C8 per cent, Id Gay'a Hospi- 
tftl, London, ibere were, during the period 1841 to 1861, 
208 oaseH wilh 50 deaths — a mortality of 24 per cent. 
It íb but juatice to whom justice is due to aay that I háve 
obtained many of the etatístics above quoted, from a 
maaterly and Bcholarly article cpou antiBopsiB by no leae 
an anthority than the well-known eargeon of Fhiladel- 
pbia,Dr. J. William White. An analysis of ihe 736 
caBOB would give us au average mortality of 45 per cent 
fra/on tbe uee of antiseptic principlee and methoda; tbis 
correspondB wlth the statement of Volkmann tfaat in his 
practice the mortality in compound fractiire waB more 
than 40 per cent. Upon the introdnction of antiaeptic 
methoda it fell immediately to 4 per cent. That ts, 
whereaB in tlie 73ti casea quoted more than 331 were 
terminated by death, anch resulta under antiaeptic pre> 
cauttonB would only occnr in about 30 out of tbe whole 
number of 736 caaea. At the preaent day, with the im- 
provementa in methoda, the mortality is atill lower; 
now death is far more rare than it was formerly oom- 
mon. Dennia recently reported 616 caaea of compound 
fracture in whieh there was 'abaolutely no deatli from 
aeptíc cauaea. 

Dr. Thomaa &. Morton in one of hia Pennsylvania 
Hoapital reporta writea aa follows: 

"From the apríng of 1875 to the aame period in 1879, a 
period of foiir years, there were performed 108 ampu- 
tationa upon 100 patienta. Of this number 17 died. 
Five of theae deatha took piaoe within the firat thirty- 
boara following the admisaion oí \i:iei ■^NawívV, ^x^'!^-^-'' 




luce from recurring orcontiniious ahock. 
* We are greatly pleaaed to be able to report that daW 
ing the past iive yeara there has not ooaurred io the ear- 
gical expenence of the hoBpital a single oase of pyemi». 
» * * We believe lhát thia reBuIt is due to the vory 
perfect Byetem of forced ventilation by the fau, tha.j 
HcrupnlouB cieanlineBB of tfae wards, and the free uai 
aarbolic acid in our dreesinga." 

It is of passing mterest to oote that bj the year 1886, 
nearly eight yeara ago, the vahie of antiseptJc meaeuTes 
had even forced ita attention upon crowned heads, for in 
that year the King of Servia iasued the foUowing proo- 
lamation: 

"Whereas it is irrefutably proved by acience that the 
BO-calied antiaeptic traatment of wounda yielda more 
benetioiai reaiills than all other methods, we are pleaaed i 
to order that henceforward the aaid antiaeptio pian of J 
treatment be aolely employed in all the hospitala of ou 
kiagdom, and that eorrosire eublímate and iodoform b 
iiaed nntil our further diapoaitiou." 

Dr. J. Koowaley Thornton, tbe President of th*" 
Medical Society of London, in addreaaing that body, said: 
"I am not aahamed atill to uae tbe spray and all the pre- 
oantions which háve advanced my resulta in ovario torny 
to 1.8ti per cent mortality (aa againat Bantock'a 4 per oflDt | 
andTaiťa 3.3 percent) and I find increaaed practiceand 
a ateady adberenoe to methoda wbiob bavě yielded me 1 
good resnlta in the paat, increaae in like ratio my sne- \ 
ceaa in all abdominal op«trations. Every operátor of 1 
prominence improved bia reaulta enormonaly aa bood m 
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headopLed LÍBterÍ8m;then bavinglearDihow tobě surgi* 
oally olean, he bas found for himBelf ways of attaining . 
thia end witb more oř lesa Buccess by methods differiog 
from thoBe of LÍBter. The aam and Bobatance of it all 
íb, tbat if we had nevěr had Lister to teacb ub true olean- 
lineBS, we ahonld nevěr háve aaed antisepticB, fluBbinga 
or drainage tubea to altain it. The great advance íb 
dne to the aDtiaeptiu syatem, the minor detaila are 
merely the different waye of attaining the samé end — 
aaepticity. Time alone will ahow what ia worth retain- 
ing and what we maj Bafely caat aaide." 

At leaat ninety per uent of the BurgeoDB of the prasent 
day recognize the valné of the modern methoda of op- 
erative and wound treatment. WbeD we oonsider the 
formidable array of BtatÍBtics, tbe oonoluBÍons drawn 
tberefrom and tbe leBBons whicb they teach, it aeema 
estabtiabed beyond all oavil, qaestion oř donbt that 
thouaands of lives háve been aaved every year by judi- 
oiouB applioation of the prínoiplee of Lister that wonld 
háve been Baorlficed by an applicatioi^ of those methode 
wbioh were in vogne prior to the introduotion of anti- 
Beptio Burgery. If anoh an abundant meaaure of Buuceas' 
bae attended the treatment of acoidental and infected 
woandB, how mucb greater ahoald it be in operative 
work; bere the wounda are inflioted by the anrgeon him- 
self and under conditioDB which afford an opportuDÍty 
of oleanaing away moBt of the infectiona materiál from 
the site of the operation. Thas tbe anrgeon is enabled, 
aB Fowler aptly aaya, "to apply the ounoe of prevention 
lather than ba uompelled, as in auuid«n%i.V <4i«:)>w&'*.^N!a 
aae tbe poani of onn." 
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It is now olearly the legal as well as moral daty ( 
every individual who atlempls the practioe of surgeryj 
lo prevent the acoess of germe to the woundB of his pft-. f 
lient by every meana within his power. It i 
mere matter of ohoiue, it ia incumbeDt apoQ bim, it 1*^1 
obligatory or elae he muet expect to bear the etigm 
merited reproach. By proper care in the exeroise o 
absolote eargioal and bacteriologicai cieanliness thti 
oac be aecured, Ab Gerster has said in his "j 
and A n ti sept i o Surgery." 

"The fear of supparation witfa its dreadful codm 
quenues does not atay now the band of the surgeon a 
of old, wben an operation was always uonaidered a for- 1 
lom hopc and a laet resort, Strangnlated hernisa, íot^^ 
inntance, are not allowed lo gangreue aa often aa f 
merly, and herniotomy ia readily reeorted lo, as it i 
well known that the dangers of an aaeptiu hemioti 
omy doně on a healihy gut are diminulive in oompari 
aon to the certain and enormous danger of Btrangulatioi^ 
iteelf. 

By the conviotion that a fault of oraisHÍon may I 
followed by irremedJable miachief, the aenae of reapon<%1 
sibility Íb Btirred up to vigilanco, whicb agaia breed* I 
self-reliance and tirmnesB of purpoae in adviBÍng aa^ \ 
carrying ont inoísive meaanrea, made clearly necesaary J 
by a well-recognized danger to life oř limb. And a 
additional degree of responeibility is impoaed by t 
very Bafety of aseptic operaliona. 

It can not now be suoceBBfulIy denied tbat fÁe s 
geeiCs acts dciermine the fale of a fresh wottnd, and ihi, 
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iis infection and suppuratíon are duc lo his technical faulh 
of omission or cůntmission. 

* * * But he who becomes a master, to whom the 
primary heslíng of a fresh wound remains Dot a curi- 
OBity bnt becomes a matter of courae, will not (loubt 
the great change tbat has come over eurgery." 

If it wae poasible by tbe aaeptic metbods to aecure a 
complete and a|jeolute eiclusion of the germ from the 
woiind surface thec the uae of antiseptic eubstancea 
would be entirely nnoecesBary. Bntthia ideál eoudition 
íb neither completely nor easily obtained for the operá- 
tor íb continuaDy liable to forget oř ueglect Bome minor 
detail oř precautioD which renders inutile all of the 
care hitherto taken; we mast oonjoin these precantions 
with the proper uae of heat and antiaepticg if we wonld 
secure furtber and proper proteotion. It Beema straDge 
to many how sHghl a discrepanoy oř flaw or lack of pre- 
caution may dieturb the entity and eueoess of aseptío 
methoda; indeed it is exceedingly diflicnlt to conviuoe 
the majority of pbysiciaiiB (even those makiog use of 
proper precaulionB) tbat the touoh of tbe oomplstety 
aterilized finger oř instrument to a nonateriliEed ob- 
ject, Bucb aB one'aownbody or clotbingor an assistauťs 
oIotbiDg oř a door-knob or an ansterilized instrument or 
dresBiug may vitiate the entire operation and aerioualy 
endanger suceess by the introduction of even a few 
mioTobiu germs within the wound. For we miiat c 
Btantly bear in mind the remarkable fecundity of these 
lower forma of tife, how a few aolitary germs may 
within a very short spaoe of Ume beoome moK^^^&asi:^ 
millions.' 
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We freqaently hear of anoh disouasione as "Asepml'! 
vs. AntisepsiB," oř are greeted by the newa tbat aseptií 
flurgery íb displaoing antiseptU Burgery — jubI aa though 
iLese were two diametrícally oppoaed ayBtema oř metb- 
ods. ABeptic BUrgery uodoubtedly marks au important 
advanoe in the attempt to pevfecC Burgical detail, bat it 
ia lione tbe lesa aDliBeptic Burgery. AnlÍBepniB ia that 
oooditioii which íb oppoaed to aepBia or patrefaotion ; it 
makea no differenoe whelher the condition ia obtainef 
by deslruoiioD, inbibilion oř exdueiou of the germ-J 
putrefaution íb prevented and lhát is the oentral i 
esBential idea of antisepaia. The object of antiaept 
Biirgery ia to Beoure an aaeplio coudition in a wonnil 
There íb no oppoaition between aaepBia and antiBepsij 
oue íb the logíoal outcome of the other. Althouf 
thorough and oomplete asepBta íb the ideál of every hbI 
geon at the preseut day yet it is no leaa equally oerta 
that the lime haa not arrived when we can afiord ti^ 
dispense with autieeptíus. It is undoubtedly a fact tha 
aseptiu melhoda ahould be reserved for sterile oř Bteň 
ized wotindB and not only to sterile wonnds but to thoi 
in which we háve reason to anticipate little o 
charge, with ihe aucompanying riek of aubsequent info^ 
tion and putrefaction of such discharges. In all otb 
cases chemical anliaepticB are necessary; iu infeole 
wounda asepaia íb an impossibilíty. Ináeed in a laig#:l 
proportion of ihose cases wbich come beneath the oobíJ 
Irol of the aurgeon we need ohemioal steří lis ation 4 
wounds and dressíngs as maoh as we e 

as yet Qo good reason deduced for casting aaide q 





terly the weaker obemíoal BolutioDS whiob are in uee at 
tbe present time. Undonbtedly all antiseptio eolutionB 
which are Biiffioiently strong aa to appreoiably oompro- 
miee tbe vitality of tbe tissaes muet be diaoarded; bnt 
thoBe diaagrecable effectB upon tbe bandB of the operá- 
tor and tbe tiasaes of the patient are QBually only en- 
Gountered wben Boluttons of too great strength are 
ušed — sacb as 1:1,000 of mercnrio chlorid or 1:20 of 
phenoi. This objeotioii, ae White BayB, appliea with 

Imncb lees force to solutiona of 1:2,500 of the one aod 
1:40 of the other; tbeBe latter solntioDS experienoe haa 
proven to be praotically jual as effective. 
However, we must not forget that aurgical disinfeo- 
tion haa progreaeed not bo muoh by tbe introduction of 
new and multitudinoiiB antiaepticB ae by a better under- 
Btanding of the modes in wbicb ibey aot efficiently and 
the tionditions whíub iiupair suoh ef&oietit aotioti. 

In tbe vast majority of uasea organisrns gain auceBa 

to wonnda by means of direut uontact — that is, thegerm 

íb aotually and materially oonveyed to the seat of infec- 

tioD. Nevertbelesa tbe possibility of tnfection from 

lbe matter fioating in tbe atr íb not lo be overlooked 

altogether, allhougb tbe obanuea of infection from tbia 

I Hoiiroe are uertainly alight; careful experimentation bae ^_ 

I demooBtrated tbat ordinarily tbe organiBtna eiiBt in ^H 

I thÍ8 medinm in bo ali^bl a degree aa to bardly merit ^^Ě 

I aeriouB uoDsideration. ThiB may be due to tbe anliaep- ^^Ě 

f tic aotioD of light io combination with tbat of the at- ^^Ě 

I moapbere, wbicb anlÍBeptic properlies we bavě men- ^^M 

L tion0d in preoeding pápera; <jr it may be due to tbaCaat. ^^Ě 



□organio el»« ^^H 
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that the organic elementH as well as the inorganio c 
mentě of the atmoephere may be deposited fi 
duet. Certaioly eettled duat, especially that of bospi- 
talfi, Í8 comparatively ricb in germs. lu the ooUeotiona 
beneatb the naile, espeoiallyof eargeonsaiid phyeicians, 
and íd the rich soil of the epidermis, in the ulotted 
blood and dried infections disobarges upon ingtTiiment« J 
we find an abundance of mioro-organÍBms, pyogenic and I 
patbogenio. Inde^d in operative work their presence I 
in the epidermia and their non removal oř non-deatruo- f 
lion is one of the commoneBt and moat potent oausea of I 
infection; then aleo the oonlaot of non-sterilised ob^J 
jecta, wbetber tbey be tbe hande of tbe operátor oř oE 1 
the aasÍBtante, or wbetber tbey be the inBtrumentB &ai I 
surgical dressings u^ed, furnish otber palpable foci of i 
infeetion. Or elae absence of sterilization oř imperfeol^ 1 
sterilization favor tbe development of tbose organisma. f 
and Bubstances which altiniateiy find their way into the 1 
wound itself where tbey encounter in abundance paba* 
lum Buftícient for their Bubeequent suBtenance and hy J 
their preaenoe and injuriouB action prejudice tbe natan 
operations of repair. It is muob easier to destroy that 
organiems outside of the wound, or body, than in it, anii 
in a proper appreciation of this faot liea confídenoe a 
perfect success. Theae oonditions thon demand thH^ 
thorough preparation and sterilization of tbe surfaoe O 
the patient, more espeoially in tbe vioinity of the b 
of tbe proposed operalion; and not only a thorongl^l 
sturiljir.ation of the epidermia itself but alao ( 
tktHg, absolutely evetythittg, whioh íb in any way Ukebsj 




to come in contact with the woand area, There ebould 
be, if poBsibte, absolutely no avenue by meansof which 
infection oan reaob suoh ar«a. Chemioal Bterílization 
íb 8till impoitant— even indispeneable in sonie tields of 
modern aargery; bot aa ooncomitant and vatuable fac 
tors we aUo háve certain mechanical measureB of piirifl- 
oation whioh form au eaaeatial part of aeeptio prepara- 
tion properly so-called. No one link in the chain Í8 to 
be overlooked. Demostbenee onoe eaid tbat there were 
three requiaiteB for perfect orátory, námely, action, 
aetim and action, Soalso there are three eitseDtialB in 
perfeet antiaepeía, námely, ihoroughneas, Ihoreughness 
and THOKOUGiiNSKS. Tfae thickened epidermia about 
the wonnd edge \« a favorite nidua for germa; they ool- 
leot, and warmth and moieture aid in their eubaeqaent 
development. Not only muat the germ be tboroughly 
killed oř escluded but the poaaibility oř snbaeqaent in- 
fection muat alao be foraeen and gaarded againat. For 
instance, in even an ideál aaeptic and antiaeptic opera' 
tion in whioh there is mach subseqaent diacharge or 
oozing there is danger of infeotion and eubaeqaent de- 
compoBition of theae diachargea; they must, if poaaible, 
be abaorbed and sterilized and for this purpose dry 
dreeaings are frequently valuable. Aa tíerater saya: 
"The dryer the operatlon the dryer tbe oourse of heal- 
ing" and alao that "dry abaorbent dreaainga, favoring 
rapid evaporatioD, are moet useful in tbe treatment of 
eztenaive aseptio wonnda." Indeediuan extensive oor- 
reapondeniie with the leading surgeons of America, 
Great Brilain, France and Ijermany I lind ihe dry drese- 
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ing almoBt anivereally eodoraed; the moist dreesiiig be- 
iDg ueed in infeoted areas aud the dry dresaing being 
almost ezoluaively uBed in aseptio operative procedares. 
GxperimeDta upon animala, as we háve previously 
shown, bavě demonstrated the faut that when mioro- 
or^^anÍBniB were introduced into the circulation and aay 
portion of the body was iniured, tbat íb where tfaere 
wae a looal depreesioa of vitality, that there developed 
a BubaequeDt invaBian of Bacb injured tiBBUea by the 
mioroorganiems — that Í8, there waa a sort of inter- 
nal invasion. The vimlence of aaoh germs, or their 
capacity for viruleot aotion, waa modified in certain de- 
grees aocording to tbe length of time tbey remained in 
the ciroulation; their number and vitality being eví- 
dently lessened the longer they remained in oontset 
with the blood — that íh, within certaiu definite limitfc' I 
ťor instance, tbis power of tbe blood íb definite aii4. J 
limited and in the oase of invaaion by large numbers of 1 
germs would be exhaaated before aecaring oompletAJ 
dextruction of all the germa. In thia latter oaae, wheé I 
the blood hae loflt its germioidal power it becomea a goo<f 1 
cultiire medium and tho germ tben thrivea rather thaflt I 
dies. Vet if limited numbera of these aelf aame mioro* I 
organisme be injected into perfectly heallhy non-injared \ 
animalB not oniy ia auch injeotion foUowed by negattrtt I 
reaulta bnt lbe deatruotion of the germa is prompt* 
Thia demonstratee tben tbat oertain tiaaues bare a o 
tain amount of inherent germíuidal power within oer* I 
Uin limita; alao that the healthy organiam ia frequently J 
ablo to oope, unaided, with diBeaíe. But wboB tbl 
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health and the properties reBult&nt thereon are die- 
tarbed oř when the germ invEtdes in large and over- 
wbelming nnmbera it tben becomeH neceseary to afford 
suoh aid as will reinforce these antagonietic propertiea 
which are peculiar to health. It íb incumbent upon ue 
to prevent infection, au far aa is possible; tbia meane 
that we Bhouid ao protéct the parlB froni contact witb 
mioro-organisma lhát their entrance wilhin the syatemio 
púTlala, or even their tingering at tbe gatea as it were, 
wonld be an utter impossibility. If they onee aucoeed 
in reaohing the tiasnea, thougb every efEort be made to 
destroy Ihem lodged, as they are, in the vilal atrong. 
bolds, it is posaible that thougb partly devitalized they 
uay ultimately renew their life with aa muoh vigor and 
be fally aa capable of harm aa before. In order to 
overcome tbia poasibility we muat prevent their acoeaa 
— indeed, as Gerater saya; "Prsventiou haa become 
Lbe watchword of modern practioe, and it ean be aaid 
lhát, by the succeaafnl eraployraent of ihe preventivě 
metboda of the preaent day, eiirgery haa beeome a con^ 
servalive branch of the healing art." After tbe germ 
haa onoe gained entrance, and a foothotd, nol only may 
it be difficnlt either to dialodge it or kill it but in our 
zealous efforta in tbe latter direction we may even 
serioQsly impair tbe vJtal aetivity of the cellular con- 
atitnenta of the adjacenl tísaues, producing almoat ae 
mncb barm ae the germ itaelf. The acme of suooeaa 
liea in preventing development — not in allowing it and 
tben outting it ahori aubseqaently, but in rendering it 
an ntter impOBflibility. The aome of Bucceaa liea ' 
pře ven lion. 
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In closing this brief and somewhat imperfect rtsumi I 
of tbe triumphs of antÍHepsis in tho surgical art we oas ' 
not refrain from qaoting that magnilÍGent apOBtrophe 
which Arpád Gerster liae 80 eloqueotly uttered: 

"Having paased in review the present Btatns of anti- 
parasitic aurgery, we see that althoagh iooUive changeB 
havD befallen tlie means employed, tbe prinoiplea npon | 
wfaicb the disciplině wae grounded remain unshaken, j 
The living Hpark of Iruth has snrvived the pedantiy j 
and over-Keal of the advoeates, as well as tbe eneersančl f 
contempt of the opponente of tbe new departure. Ita 
bleaaings háve aoothed and removed untold aufferiDg and I 
raisery — háve aaved I might say, mitliong of lives. For | 
all tfais humanity ia indebted to ono man, whoae intel- 
lect pieroed tbe deadly miHta that overhung the prootíoA 
of enrgery. That to the aotívity of tbe surgeon, thoagh 
it Btill remaina snrrounded by grave re spona i bi liti ea, 1 
was added a vaatly increaaed element of pleaaare, the \ 
gaudium ctríaminis againat dieeaae and death — for tbU 1 
gift to his fellow-BUTgeons we are indebted to Sir Joaeph 1 
Li ster," 
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X, — Thkie Váluk and Ubk in Obstkteics 
Gynkcoi.ogy. 

The iDflaence of aiitisepitis and aaepflÍB was far-reach- 
ing. It pervaded wholly all of the vaiioas lields of 
medical science; it not only revolutionized sargery and 
left its deoided imprega upon the generál practice of 
medioine but aleo very notably affected obutetrioa and 
gynecology. Ko aooner had the benefits of LÍHter'e 
teachin^H been fally demonatrated than obstetrioiane 
and gynecologieta began tbe application of similar 
methods and principles in tbe lying-in cbamber and op- 
erating rootn. Thia was doně anxJonaly and expectant- 
ly at firBt but the nltimate fruít of Huocefs wae the 
esiablishment of supreme oonfidence. In obstetrica, as 
well ae in the other fields of the medical art, sepsia íe 
the ohief generál condition deppndent upou the presence 
of mi oro organ isme. Tbe teobniual nee of this term 
implies not only the actnal presence of euoh mioro or- 
ganiams but alao the varioua accompanying forma of in- 
tozication whicb resalt from oertaín forma of necrobio- 
bíb oř deslruotion of the minuter and cellular elemente 
of the tiasnea. It ia not necesaary to aphold thia atate- 
meot by lengthy argument, for it has been indubitably 
proven— indeed the oeourrenoe of aepsia and aepticcon- 
ditiona ia now aniveraally admitted to be due to the 
preBence of oertain and partioalar forma of germ life. 
Of the conaervative and other varioua phenomena in- 
daoed by tbeir presence, suppuratio^i \& W. ^3■a,lí,*l■CSl.«.^slís■^ 



common and moBt obvious. The commoneBt > 
pyogeDio oř pue-forming germs are tbe Staphylococcu 
pyogenis aureus, albus and citrus and Ihe Streptoeoccit 
pyogenes. 

These germs b; their presenoe indaoe aeptio OOncU 
tiODB, ergo, prevent thetr accesB to and eubeequent ínvat^ 
sion of the tiaaues and tbe occurrence, developmentand J 
oonsequenoes of sepsia, in ita varioaa forma, are alsO J 
prevented. Thia alao íb universally aokDOwledged>f 
However much we may disagree in oar opiniona aa tofl 
the ase or virtue of any particiilar antiseptio subsíant*\ 
we mnat and do all agree unanimoaaly as to the e: 
virtae of ti\Ě pnncipU. There ia not the slightest doaU 
bat that it ia infiaitely better for the parturient v 
not only to render saeh patient absolutely clean, domap^l 
tically, aurgically and bacteriologically, bot alac 
clade all septic inůucncee from the puerperal ohamber. j 
Of oourse ideál conditioas in ihÍR reapcct are hardl^f 
poBsible to attaln and it U iiifiniteiy easier to write thiaj 
than to do thia; but it ia poaaible to attain a relatWftJ 
freedom frona auch infectioua inllueucea by the exeraúii 
of abaolate care and patieoce — "patience is bilter bat il 
fruit ia ijweet." U may coat the phyaician somf 
venience and trouble, but ia tbe life and health of ' 
patient to be bartered for the oonvenience of the ] 
fesBÍonal atteDdanti* 

The meana by whioh disinfeotion Íb acaomplisbed a 
legion. Probably the beat meana of aterilization of i 
atrumeata and dresBÍnga is by the ase of the antiaepti 
and germioidAl ^ov«t oi movBtli«!h^; thia is readily a 




tained by the nse of tbe Arnold aad other forma of 
sterilizers whiofa are now made for tbe uee oC the pby- 
eioian and eurgeon. Sterilization of instruments and 
dreesinga materially deoreases tbe chanoea of infeotion 
aa far aa tbe armamentariam pir se is oonoerned. Bat 
we muHt alřo be mindful of the fatít that there are otber 
avenuea by meane of whioh infection may gain acoees 
and theEe are of equal, if not greater, imporlance — 
iiamely, tbe patieaťa own body and the operator'B 
hands, aa has been Bbown in a previoua páper. Kelly, 
Robb and Gbriakey, of tbe Jobna Hopkina Uuiveraity, 
bavě proven by rigid and ample experimeotation that 
the Staphylococcus pyogenes albus, and aometimea aureus, 
are preaent in enormoua numbera on tbe hands and 
about the nails of all pbyaiciana and surgeona. Tbia ie 
but natnral wben we consíder bow often they come in 
oonlaut witb infectiouq materiál. Tbe poasibility of 
direct tranamiagion of infectiuQ by the banda of tbe 
phyaician lirat seemed to snggest itaelf in tbe ocoar- 
renoe of puerperal aepticeniia under oouditions wbioh 
eeemed to indicate such a oauae. Of tbis faot tbere are 
recorded many lamentable insCancea. This origin of 
the disease waa pointed out by Gordon toward the lat- 
ter part of the laat century; he aaid lhát be himaelf 
"was the meane of carrying the infection to a great 
number of women" and aUo traoed the spread of the 
diseaae iu tbe sarae way in the praelice of certain mi 
wiTea. As Plajfair remarkf, in aome remarkable 
atances this anhappy property of carrying contagi 
bas olunff to indívidaala in a way tbat formerlj aeemed 




tnoet myateríone sod led to the EDpposition tbat ti 
whole syatem had beoome eaturated, ae it were, witb~ 
eome Bublle and volatile poisoti. One of the Ptrangest 
casee of thiH kiod wae tbat of Dr. Butler, of PlUadel- 
phia, which catised much diecussion. He had fořty five 
caees of puerperal septicemia Íd his own practice íd ona 
year, while none of bia Deighbora' patienta 
tacked. It is related tbat, in order lo "rid himself of 
tbe myeteriouB infioence which seemed to atteud upon 
hÍB practicp, be left the city for ten days, and befoml 
waitiog on the neit parturient caee had bie hair shaveď' 
off and put on a wig, took a hot batb, and ohangeď 
every particle of his apparet, takicg nothing with hiiBF 
tbat be had worn oř oarried to bia knowledge on anjn 
former occasion; and mark tbe reeult. The lady, not- 
withBtanding that ahe had an eaay partnrition, was 
seized tbe next day witb cbildbed fever, and died on 
tbe eleventh day after tbe birth of lbe child. Two 
years laler be made another attempt at eelfpuritioatioiii 
and tbe next oase attended fell a victim to the aai 
diseaBe." Meiga, in oommenting on the čase, refased 
believe tbat Dr. Rutter ciarried tbe poiaou, but rathi 
tbonght tbat be was ''merely unhappy in meeting wítl 
Buoh aucidenta through tfoťí's providence," and as! 
"Did he dÍBtil a Bubtle essence which be oarned wil 
him?" It appears, however, tbat Dr. Rutter was 
Bubject of a form of osena which was aufhciently Bevt 
to disfigure him in Ume, from ita effect npon the 
tour of bis nose, as Harris says. It is, of course, obi 
008 tbat tinder these pecnliar ciroumstances bis 
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ooald nevěr bavě beeti ítee frotn pyogenici organisma 
and Beptto matter. Thie íb of pecnli»r JDtereat beoaase 
it BfaowB how obscnre may be the source of iofeclion 
and how tborough niuat be the preparation whicb would 
obviate ita transmiesion to a patient. Thie ia only one 
of many, many tbouBanda of simitar caaes — that ia, 
similar in the faet tbat the infection wae directly trans- 
mitted. 

Not only may contagion dwell within oř upon the 
persoD of the pbyBÍcian, aa in lbe čase jast cited, but 
Kelly, Robb, Gbriekey and others bavě proven that 
pyogeDÍe organísma are to be found in qnantity opon 
the banda and beneath tbe nails of every pbysician and 
BQTgeon — at least, tbia ocoarred in the caae of every 
aingle one of a large number who were examined. Kot 
onlj were tbeae germs found in quantity but it was also 
demonBtrated that waahing and acTubbiog lbe hands 
with bruab, Boap and water, eveu as long aa twenty-five 
minutea, waa utteily inadequate to reraove all of tbe 
germa. Nevertheleaa aneb waabing and scTubbing by 
mecbanícally removing detaobable epítbelial and aub- 
UDgua! debriB wbicb are oonalantly loaded with germa 
materially redncea lbe chancea of infection. lu eixty- 
five experiments upoa pbyeioíana wbo Bcrubbed tbe 
banda freely, from len to twenty five minutea, witb 
Btrong brown soap and hot water frequently ehanged, 
tifty-siz (tbat Íb, all bul nine) yielded nnmeroua colonies 
of pyogenic organiama; in almoat every caae these germa 
wert BpecimenH ot Staýňy/ocMíus pyogenes altus and in 
Bome caaea Staphylecoccus pyo^tnes aureus. Tbe t«,iQa>v&- 
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ing nine owed their eecape to tbe inhibitory influence of 
merourio chlorid which tiad been ut<ed ae far back s,s tbe 
previoUB day. Iii seven additional ezperimenlB wbich 
were made iipon nursee, positive reauliB were obtained 
in every caae, developing variously fořty, sixly, sil 
bandred and myriads of oolonies of Slaphyhcoccus pyo- 
gtnes albus aud a few of aurtus. Ab tbe experimeuierB 
irk, it was known in each instanue that tbe leBt was 
about to bo made and all endeavored by unuaually vig- 
OT0U8 effoTts to earn thecredit of "no growtl-." 

Kelly furtiier remavks tbat Bolutions of oorroBive 
Bublimale (nieruurie cblorid or bi chlorid of meroury) 
even as strong as l:50aare no/germicidal after ímmer- 
BÍon of tbe bands from two to tive minutes. The mer- 
cury salt acta eitber by meobauioally ooating eome por- 
tion of tbe cocciis or else cbemicaUy combiiiing with it, 
ihus only inhibiting further growih until the salt is ýre- 
cipitatcd or olherwise rtmoved. Kelley sajs: "This I 
bavě repeatedly shown to be trae following botb the 
ordinary praotice of immersloo of tbe hands from two 
to flve minutes in 1:500 and 1:1000 solatioas after apre- 
limiDary wasbing for len minutes witb soap and water, 
and again aCler oarefully following out Fuerbringer'B 
metbod, now so generally adopted. The latter method 
waa distinctly sbown tobě inef&oieiit in almost every 
instance. It is briefly tbe following: 

Olean tbe nails witb a pointod Bteel. 

Scrub the banda, espeoially tbe naila, one minuté with 
Boap and bot water and a elerile brash. 

Immerse the bands in aluohol (not nnder eigbt per 




oent) for one miaute; immediately transfer banda, slili 
wet with the alcohol, to a. freably-prepared Bolution of 
meroary bi-chloride, 1 :500, for one minuté, w/i^n they art 
supposed ta be sUrile. 

I exhibit in my banda four tabescarryingcultures wbich 
failed to develop after sterílÍEing by tbia metbod, illu- 
eively sbowlng an apparent eterility, for bere on lbe 
otber band, are ciiItureH taiceo from tbe samé liagers 
after prtcipitaling the bichloride with a slerile ammonium 
iulpMde sůlitlion, and these show ittnumerabU coleities." 

Tbeee resalte are strikiog and are but conlirmeil by 
tbe latě ezperimenU exploding tbe old clasaic belief in 
tbe inordinate germicidal power of mercuríc oblorid, 
wbiob bas been beretofore placed so inexactly and ao 
inaoourately bigb. Ue fnrtber aaya: "It ia a remarka- 
ble fact, of great praotiual importance, tbat tbia inhibi- 
tory effect of tbe bichloride holds over on the bandě for 
twenty four bouře. In two instancea of men who had 
been away from tbe boapital for from four to six weeka, 
tbe ammonium sulpbíde prodnced the cbaraoterielic 
dark Btain on the fingers, ebowing tbe presence of bichlo- 
ride. Here ia tbe aoiirce of error explaiuing tbe nine 
negative resnlts in tbe bandu of my staff after simple 
soapand-water cleanaing. We did not then know of 
this property of lbe aubliraale. 

Four experiments were made alao with a foar per 
cent Bolution of lysol; ali yielded colonies. 

Tbree experimenta wilb peroxide of hydrogen also 
furnished abundant colonies." From this we infer tben 
tbat really positive resulta were obtained not only in 



the čase of the experimenta npon the liatids of narBea 
but also in the sizty iive experíments upon the handa of 
pbyBÍoiaiiB; the niae apparent negative resulta being dne 
to eitraneous inhibition and not due to the scrabbing. 
We also ooDclude that mercuric chlorid, lysol (fonr per 
cent) and peroxide of hydrogen are UBelees ae far as 
abeoluteiy steriliíing the bands ia concerned; the firat, 
however, has atroog inhibitory properlies. Kelly favora 
the nae of trimmiog and cleaning the naíle, aorubbing 
the banda thoronghiy witb brown eoap and hot water i 
and snbsequent immereion in a aaturated aolation of 1 
polasaio permangaiiate foUowed by neutralization and 1 
deoolorization by immeraion ld a aatarated aolution ' 
oxalic aoid; be claimB Chat tbia thoroiighly aterilizea the 
bands. Certainly such procedurea are npheid by a large 
namber of experimenta io whioh no coloniea developed 
aubseqnent to their nae, even immediately after the 
démona tratioD of oonntleaa coloDÍes after the nae of - 
soap and water. Also in the very low peroentage of 
oasea in wbich germa developed, in thia latter caae thfl | 
oocurrenoe of colonies being small and aoch as foand i 
conaiating of amall and defiuite uiimbera of mioro or- 
ganisniB. Potassic permanganate and oxalic acid ara I 
not only harmlesa to the handa but aSord tbe moatefflo- I 
ient germicidal raethod of sterilizing the banda— 
deed, Kelly goea bo far aa to aay^that aoap and water ] 
and potasHÍc permanganate and oxalic aoid are ihe ontj 
true germicides for ench uae and therefore tbe beat ' 
bavě to day. lle furlher aaya that mercuric chlorid, a 
thottgb dangeroue on voands on account of ita propert 
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of ooagulating and caoeing necroeis of albaminone tU- 
fiUĎB, has vaiuablepropertieeof inhibiting, no/i/wíriyín^, 
tfaose germs with whJch it comes íd oontact. 

The physician mast not oniy free himBelf from infec- 
tion but tbe patient and her attendants, as well as ber 
BurroandingR, muat aUo be kapt absolately clean. The 
physioiaD shouid exeroise due care and disoretion in 
making vaginal ezaminationB and after delivery sbould 
pay immediate attention to lesious of tbe genital tract. 
ADtiaeptic and aseptic precantiona háve bo materially 
lowered tbe deatb rale from obilďbirth that it becomes 
incambent npon every obetetrioian to make uae of tbose 
means and every preoaution which gnarantee increaaed 
eafety, at leaBt. The elementary principles invoWed iu 
tbe practice of modern mídwifery may be tersely, 
tbough not compveheusively Bnmmed np as followB: 

1. Tbe patient must be made absolutely clean in all 
of her Burronndings. The room, as well as the bed il- 
self, must be clean and free from infeotiouB prinoiplea 
— that íb, as far as ia praoticable. CleanlineaB mnst be 
inaifited npon; it ia not expensive — fresb air and olean 
water cost but little, 

2. The acuouuhenr must render himself as aseptio aa 
pOBsible; alao all instrumenta or dressinga which are to 
be Qsed. Tbe instrumenta and dreasinga may be ateril- 
ized by moist heat; the banda by tbe liberal use of the 
brasb, soap and water, the uae of tbe naíl brnah and lbe 
subsequenD nse of Home germícídal solulion — preferably 
tbat of potassia permanganate and oxalio acid as 
been previoualy described. Tbe pb^RVů\.M:i tsssufei. \sb:^<& 
BO ezBminAtion ant\\ be Íb 9.\>*oW\^^ «asív»». "íató- ^ 
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can oonvey no infeotion to his patient thereby; iadeed, 
he maet avoid all examinatioDs which are not absolaiely 
neoeeaary. 

3. The child mnatreceiTe tmmediate attention whea | 
born, Bo that tbere may be no danger of Bepais — opthal- \ 
mic or otherwiae. This precautioa wUl not only en- 
tirely avert the occurrence of opthalmia neonatoriun 
but of other infantile affections dependent upon the 
early ocoarrence of sepais. 

A strict adherence to tbe diotates oE Buch a pohoy, 
while not entírely eliminating deatb from obstetrio 
practice will certainiy materially decreaBo it. Ib may 
be argued that many oases tbríve and progrees to b 
favorable termination witboat tbe adoplion of aay pre* 
ventÍTB measurea wbatever. Tbia will readily ba , 
graoted; but it cannot be denied that many more oaaea 
progrese thue favorably under Bucb precautionB tban 
withoiit tbem. It íb Iben the daty of tbe phyHioian to 
Bpare bimBelí no neceBsary precaution for tbe altíraate 
eafety of tbe patient wbose life and health is intrnsted 
to hia keepÍDg and wben he accepts the iasne he also 
acceptB thÍ9 reaponsibility. 

The benefita of antiaeptLc treatment in tbe varioiu | 
hoapitaJB and lying in inBtitutionB bavě beeo BO signsl, 
BO appareut, bo enormoas, that all uriticiBm haa been . 
diaarmed and ailenced and every doubt aa to valaa 1 
and expedienoy haa vaniahed. Thia ia happily trae ol ] 
boapitala, but a condition of thinga obtains in privata ] 
practioe wbioh ia not altogether to the oredit of thosa J 
who aegieot proper ptecautions, Nearly twenty j 
i^go the mortilitj in the vaňoa* \^vw(j,-\a. xiatóů.-a: 




was Bo great that the luteraational Congre^H of Fhysi- 
cianB and Snrgeons, then in seseion nt Bruaseh, adopted 
resolutioDB askiog íor the aboliiion of šach. The 
prevaleDOe of puerperal eeplícemia ín hospitaU oř insti- 
tatiOQB in whioh Ijing-ia women are oongrpgated had 
beea constantly obaerved, botb at home and abroad; 
this was aocompaDied in a vaBt majority of caBea by a 
moBl appalling death rate. The diseaae when onue de- 
veloped Hpread rapidly from oue paiient to another 
until infectioD waB geueral íd spile of all that could be 
doně. In the years 1760, 17G8 and 1170 the disease 
prevailed to §uch an ezient in London ibat in aome of 
the inatitulione nearly all of the patienta died. It ia 
atated of tbe Bdinbnrgb Infirmary, in this ooanection, 
that íq the year 1773 "almoBt every wom^n aa eoon aa 
she waB delivered, or perhapa abont twenty-four hourá 
after, waa aeized with it, and all of them died, though 
every method wae naed to cure lbe disorder." The 
lyingÍD inatitationa of the Conlinent were couduoted 
npon a much larger aeale but the death rate waaeqnally 
large bere, even in aome of the very beat of auoh inati- 
tatione. In tbe Maison ď Accouchemmís of Paris, during 
many diflferent yearí, the deatb rate roee ao bigb that 
one out of every three patienta delivered died — on other 
ocoftBiona aa many aa ten oat of fifteen women delivered 
died. Theae frigbtfal resitlta were not pecuHar to any 
one inatitution nor to any one olaaa of inatitutioQS — all 
Beemed beneaib the ban. In Yienna in 1823, 19 per 
oent of the caaea died; in 1843, 16 per cent. This oon- 
dition of affaira progreaaed until in Berlin in the ^eat 
1863 bardJj a single paUenl eaoa-^ei &aí>.'C& ■»»?*. ■í^-í^'^'*'*' 
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pital waB tberefore sventually oloaed. It was upon ; 
basis of snah fact that the action of the Brassels Con-' 
greBH waB predicated. Now the conditionB are entirely \ 
reversed, the mortality in private prautioe being greater ! 
than that of the hoBpitals, aithongh by do meanB alarm- 
ÍDg. The rf aBon for thÍB íb obviona. In tbe hospital or ] 
lying-in ioBtitulion every precaution is taken; not only I 
are all instruments and dressiugs eterilized, aB well ■ 
the handB of the operátor, bnt the wbole inBtituUon and 
ítB warda bavě been kept in bb good a condition of asep- 
BÍs aB ie poflsible-nnder the circumstanceB. The nnrses 
are properly trained and instructed aod a Byatematio 
and thorough preparation haa been made for an eameat 
extermination of danger from septíc canseB. Is tJie 
bome of the patient all of theee conditiona, even fre- 
qaenlly witb the ezerciae of proper care, do not alwaya ' 
obtain, The channele by which infection íb snbtly I 
Iranamitted oř brought wilbin the portaJs are many and 
except in illneas (and not alwaja then) no systematio I 
effort is inade to eiclude it. To reproduce tbe restilu I 
attained in the hoapital or to reprodnce the conditioiu f 
which aurround the patient in the hospital 
practioally reprodnce the boapitai itself— or at leaat it« I 
disciplině. 

At tbe prcsent day, as we háve aaid, tbe mortality of I 
private praotíce ia greater than that of hoí<pitat practiofliT 
It íb now between eleven and twelve yeara sinoe anti-4 
Beptio metbods of treatment were introdaced in the 1 
New York Maternity Hoepital and lbe reault tbere, afl J 
eleewbere, has been a uniform and enormous deoreaas^ 
íb not only the occurrence oi ň\6e&%« Itota. ^ft-^NKa 



bnt in a most signiGcant redaction of the mortality. 
Garrigaes saya that during the nine yeare preceding the 
introdactioD of snch methods, (1875 to 1883), 3,604 
woroen were confioed in tfae iDStitutloD, 146 of whom 
died — that ie, 4.11 per cent. Daring the laet eix 
montha hefore the cbaoge vas made, 237 women were 
delivered, 19 of whom died— that is, 8 per cent, Of 
these nineteen, seventeen aaccumbed to sepais — that ia 
7.17 per cent. Daring tfae last month before the intro- 
dnction of antigeplio methods the total mortality reached 
30 per cent and that from eepsia or infeetion 15.69 per 
cent. The resalta following the use of antiaepsia fae 
tabnUtes aa followa: 
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These figarea are aignificant; tbey lovesl the faot tbiťl 
durÍDg the yeare 18S5, 1888, 1888 and 1891 therewem'] 
abeoluteiy tio deaths from sepRÍR in tbie ÍDstitation, and I 
at 00 lime in lbe yeara tabulated did tbe roortality froBt 1 
sepeia run above ,76 per cent and in one-balf of tbe J 
time was ,00 per cenL! Tbe morlalily in the nine yeara I 
preceding the introduction of aotiseplic raethods ' 
nearly 500 per cent (5 timea) gieater than the samaj 
during the eight yeara followíng tbe inlroduction 
such methods of treatment. Tbe deaths from aeptic i 
feolion were reduced lo one lifth of one percent! Con^j 
trast thÍH condition with ibat of pre Lieterian days. 
tbe last bíx monlhs of tbe non>anli§eptic method in the 1 
New York Maternity Hoflpital tbe mortality from Bep>'l 
tic cauHes waa T,lT per cent or more than 35 out of 5 
tbia waa reduced by antieepeia to leea than 1 out of 600. 
Tbeae mortalitiea give atartling oomparisonabat the r 
eulta frotn antiseptic metbode are subatantiated 
Oarrigaea by tbe following ataliatica: 

The Sloane Maternity Hoapital of New York n 
founded comparatively recenlly; in tbe report of I 
firat thouBand oaaee ooly eií deatba were reported— onlj^ 
ODe of these from aepaia. This wouid give a generál 
mortality of aix-tentbs of one per oent (0.6 per oent) ai 
a mortality from aeptic causea of one-tentta of one p 
cent (0.1 per cent). 

Pippingukoeld of Helaiugfora during tbe period i 
1884 to 1887, wilh an average of 650 deliveriea j 
annum, had a mortality of 0.29 per cent. 

Mermaon of Manbeim had nearly 700 cases before 1 




single death occurred, and that cíne waa due to rupture 
of tbe QteruB. 

Caři von Braun of Vienoa ín 1004 cons€oative casee 
met witli ouly two dealhs. 

ObetetricB and gyneeology owe a lasting debt to aur- 
gery for ihe benetits of improved sargical metbode 
and Ihe development of great ekill in operative těch- 
nique as well. Indeed to tbe specialiHt Íq sargery are 
now relťgated many of the operative procednres of bolh 
obetetricB and gyneeology, CeBartan aection, ovarío- 
tomy, hystereutomy, Uparotoniy for tabal pregnanoy 
and other cauaea, and other kindred measures are now 
properly aurgioal operations. For their aucceaaful ob- 
viation we are Judubted largely to aurgical progreas and 
the application of tbe results to each forma of treatment. 
Indeed we find that the inflaence of modern surgery has 
largely modífied many of lbe ordinary obstetrlcal gyne- 
oologieal procedurea. 

By far the most formidable eeptio condition which 
oonfronls tbe obatetrician ia pnerpcral septicemia. The 
condition \e, oř was rather, unbappily too oommon to 
need a deaoription of its incnbation, aymptoma and the 
various pbeoomena wbich attend ita courae, The in- 
flaence which antiseptic measures háve had upoD ita 
development haa already been fuliy conBidered Btatiati- 
cally. Mermann gives the following etiologioal faotora 
in the production of a puerperal infeclion: 

1. External infeotion, uaused by palhogenic oocci. 
Tbia uan be prevenled by Bubjeotive antiaepais. 

2. Auto infectioD, as underatood by Semmelweisa, 
whieh may be divided into. 



(a) Ptomaine intoxiualiou or putrid infeotion caneed 
by mlcro-organÍBrnB, It cannot be combated and vagioal 
ÍDJeotioiiH are ueelesA. Preventiou ia tbe necessity. 

(^) Patli ological germa which háve beeo ly ing dor- 
mant and are brought into aotion by lbe birth. These 
we lind íd caaes of old ezudations, pyO'BalpÍDgitis aod 
old abaceBses of the glands of Bartholini, In theee 
oaees vaginal injectiona are also ueually uaeleBB. 

3. Vaginat infection cansed by pathogenio gernu 
wMoh háve Eound their way into the vagína hefore labor 



In ali of the branches of modern mediuine the watch* 
Word íb prevention. This is probably tbe only method 
by whioh the development of alt varietieB of paerperal 
infeotion raay be prevented. A perfeutly ideai manage- 
ment of a!l puerperal casea may not be theoritUally at- 
tained, althougb praclically sufiicient to prevent the de- 
velopment of dangeroup oř even other than lbe mildest 
symptomB. In very many lying-in iuBtitutionB ver] 
rigid rales are laid down with a view to lbe preventioi 
of thepoBBÍbility of tranamieBÍon of infeotiouB materid 
to the patient either on the hands of the attendants < 
on instrnmentB, napkine, etc, and these háve met wifl| 
most aatinfactory reeuile. Until reeenlly a few praotA 
tioners ridlculed the use of auch preoaiitions wbiob t 
certainly atrongly indicative of a proper recognitioD i 
the danger and aUo an earnest endeavor to remove Is 
Local antiBepsia baa accompliahed moet vatuable aii< 
fruitful results which are by no means to be underesd| 
mated, Many ezperi menta and attempta háve 1 
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m&de to appij a sjetém of antieeptio medtoation by the 
intemal aee of antieeptia enb^taDces bnt theee háve, as 
yel, beenucfruilfal. Whilelocal antisepHia haByielded 
brilliaot reeults, tbe onllook in puerperal infeolioti, as 
far as the virtaeH expected from internal administratioD 
of antieeptics are concerned, is certainly, as yet, Dot 
very brigbt. 



X[. — ThK EaSKNTlALS OF AnTISKPSIS AND ASBPBIB. 

Thanks to tbe certain and iofallible foundation af- 
forded moderD surgery by the antiseptio method of 
wound treatment and to tbe subsequent uniform adhe- 
iioa and healing of wounds wben eo treated, the teob- 
nique of operative surgery has received a moat eitra- 
ordinary and tremendous atimulus dariog tlie past 
quarter of a centary. Thia waa but natural for anti- 
sepsia and asepsie put within the hacd of the surgeon a 
nevěr failing aid and reared up for bim an everreliable 
foundation of confidence; and jpontbis positive foanda- 
tioD it was the function of modero surgery to rear a 
auperstruoture of brílliant work and of atill more bríl- 
liant and indeed anparalleled reaults. Wítb tborougb 
and coosolentioDS precautions, there is not at tbe pres- 
ent time any portion of the buman body wbicb is en- 
tirely without the pale of tbe dominion of the surgical 
Bceptre — the scalpel. There is within the organism do 
veiied sanctum sanctorum to stay tbe band of the snr- 
geoD in a piogression whioh erslwhile would háve been 
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deemed profanation. The cranial oavity and it« oon* 
tents DO longer constitate a, noli me tangert. Tbe tho' ' 
racio aud abdominal oavilies, and lbe jointa aa well, are 
invaded, under proper precautioDS, wilh absolately no 
fear of evil coneequenceB; they are now approacbed 
with a well-merited boldnesa of Buob a Dature as wonld 
háve atamped the eSort in former timea as the offspring \ 
of either madness or crituinality. Tbe only bogbearS A 
which can and do frighten the modera surgeon are hi» | 
owD personál teobnical siná, rrom wbioh the avengíngj 
NemeBia ahould afford hlm do proteotion. Not oalyl 
are theae facta, and their proper appreciation, of the at>| 
moBt valné in parely reparative work bal ihey are alsj 
of eqiial importance in their bearing npon diagnoBÍB ofi 
aurgioal and other affections. Formerly sargery waa a 1 
dernier ressort; it waa reaorted to only when all othet •* 
raeana of reliéf or reparation bad failed and when tbe J 
chancea for future failares were in consequence bot ÍD>n 
creaaed. Now, however, we may operáte not only fM 
reliéf but alao for information, for pnrposes of diagnd«9 
Bia, in order to lay a poaítive foundation upon whiofa tol 
build proper meaBurea of reliéf, whether anrgieal 0ř3 
otfaeťwifie. Indeed it may well be said that at tha I 
present time the n.OBt radioal eurgery is pre eminentl|í J 
tbe most oonaervative in ita reaults. Tbeee oonditiotM 
neaeBaarily aud materially amplify the acope of opentfl 
tive ekill and techniqne; but they aUo entail a doaU 
duty — thorongh anlisepBiB, oř aaepais, and thoronf 
techniqne dovin lo tkt minutest áetaUs. 
Neverthelesa the element of andoabted safety irbid 



haa been added to most operations has engendered 
aome curioas conditíona. Clumay and bnagliQg operá- 
tora wbo, ander former methods, had hitherto achieved 
but a alight modicum of saccess, now aoeomplished eveD 
brilliant regulte, nimply through use of aDtisepsÍB, wbile 
in otber casea operátora of even marvelons manuál and 
teohniaal dexterity eignally failed, aimply througb lack 
of tbese proper precautiooa. Not ibat antiaepaia and 
aaepsia encouraged oareleBaneas oř tliat a prémium was 
placed upon oradity — far from it! Tbe brilliant, aeton- 
ishing and classio triumphB of modern sorgery were 
only poeaible by a combioation of what Gerater fittingly 
terme "technioal skill, the ounning of band and braina, 
with the oonscieotiouB practice oř a thorongfa-goiag 
oleanlineaa." The advantage then lay, not in the en- 
oonragement of careleaa work bnt in the fact that even 
in apite of it tbe former technioa! bungler waa given a 
chanoe of euccesa deepite bis operative bungling, while 
the trujy akilled were voucbaafed an attainment of re- 
suita which were hardly within the province of evea 
their moBl aangQiae eípectationfl. Yet, on the otber 
band, tbia doea not alter the fact that negleot of eurgi- 
cal oleanlineaa inviCes a Nemeaia whoae retribution ia 
DOt more awift than oertain in ita nature. It ia none 
the tesá truc, aa hae been aaid, that the barbario negleot 
of cleanlineaB and lack of attention to hemorrhage, the 
rongh methoda, the learíng and the Blashing frequently 
neceBBitated by lack of aneatheata in former daya haa 
now been preoeded by more esaot and eleahly modea of 
operating. Dlasectíon is baaed upon proper teďnical 



and anatomical knowledge, hemorrbage ia controUed 
aoá the operative field thuB kept dry, tieaaeB are prop- 
erly retraoted and the course of the knife made plaio to 
the eye of the Borgeon; cleancnt inulaioiiH are made, if 
poBBible, which altogether materially increaBe or aid 
that nataral and inherent tendenoy to repair. Indeed^ 
with the idtal surgeon, his knowledge ia aB olean and.' 
Bharp aB hÍB knife. 

Kot only is it poBitively incumbent upon the sorgeon 
to care for hiB patient, by proper aargical akill and teoh- 
nique, during the operatioD to which he haa been anb- 
jeeted, bnt it is also bia duty to care for the conditioDH 
which aarroand tbat eqnally critical period, theetage of 
repair and recovery. Not only muet the patient be 
properly proteoted againat the ínjnry and danger 
wound infeotion during the course of an operation bm 
juat aa thoroaghly, jaat aa eSectively during convales- 
oence — the duty in thia respect doea not terminate un- 
til the condition and its aonseqnenceB háve either tenU' 
iuated or elae the relation of phyaioian and patient ba 
kept no longer intact. This means the iuBtitation of ft 
rapid, progreaBive and nndiaturbed p roce aa of repair and 
healing of every operative wound — not by methodtt''* 
which are fantaatic, not by meana which areimpoasibl^ 
not by methoda which are not aecesaible to every pby- 
aician and Enrgeon, not by an enormoaa expendltnre 
time, money and worry, but by the aimple ezcloaion 
all poaaible meana of infeotion. Experienoe has 
taught as that every woand, with proper care and atl 
tion, may be oauaed to adhere and uniformly pro) 





to ft Btate of ooDBiinimated repair, provided lhát the ex- 
olusion of micro organisme and their productB from the 
affected ItsBues be §ecured. When we ooneider the 
protean forma in which Ihe masked infection may assail 
favorable focÍ, it means naught eltte thao the i 
uf ttiat eternal vigilanoe whíob is said to be the príoe of 
liberty. Uniess deetroyed oř removed, micro or^anisniH 
cling to all objects wbich eome in contact with the 
woDDd — Ihia íb Irue of even the hand of the snrgeoD 
hirnaelf. Therefore the care and foreaight of the operá- 
tor muBt not oniy be constant but also universal. Doea 
thÍ8 mean trouble? DoeB thiH mean expenditure of 
time? Yea, but it is eoonomy of botb. It does not re- 
qnire the ODe-balf of eitber which will berequired npon 
the ocourrence of septic developmenta later, due to the 
oriminal careleaBnesB and negleot of the Burgeon who 
haa calpably exposed tbe Itfe oř faeaith of the patient 
who haa trustingly placed both in bia care. More often 
than not when auch ocoura, when eepsia develops, it is 
frequently too latě to purohaee life oř health by the ex- 
penditure of any amoant of either time ot tronbie. Koř 
can the proper expenditure of time and trouble in the 
early dayB of the caae be compařed to the mořtifioation 
and řemořae which arises and oveřwhelms when it final- 
)y dawne npon the přofesaioual attendant tbat his self- 
iah řagard foř bia own oomfořt has been allowed to 
jeopardize, eveu saoriGce, the life of hÍB patient. It is 
agaiu bnt the old, old stoiy of the atitoh in time whíoh 
aavea nine — only in thia oase applied with ten-fold force. 
The queation is now no longer a debatable one — it 



Btanda firmly grounded npon an unaesailable and aaiid 
pregnable foundation of eternal and eBtablished trnth^-í 
of auoh streDgth aR saientiGo dogma has beretofore 
eeldom vitceesed, 

Sligbtly more than tweotyfive yeara ago Liater first 
deraoDHirated the imporiance of a proper consideratioii 
of atmofipberio duBt and lbe chanceof cODBequent infec- 
tion of atmoepberic origin. The poesibílity of thia he 
clearly demonetrated, although wg know at lbe present 
time lhát the danger of a more materiál infeclion from 
instrumenta, dreBBÍDg§, handB, nallB, etc, ta infinitely 
greater. NeverlbeloBe it is always a malUr of greater 
Bufety when an operation can be performed in a clean 
room with smooih wallB, where lbe poasibilily of Btir- 
ring up dust, in any manner, from floor, walls, ceiling, 
furniture or ornameotB haa been reduced to a minimum 
if not entirely removed. Based apon facts wbiub were 
themselvea firmly founded upon atnple cliaical experi- 
ence, and based upon Pasteur'H masleriy demonstration 
of the origin and natare of the oauaes of decompoBÍtion 
in generál, Liater instituted a method, a Bystemalic 
method, for the purpose of oombating the operation of 
auuh oausea in the líving flesh of the hoapital ward and 
BÍck-room. He first demonstrated that decompoaition 
in wounds only aupervenea upon contaci witb somelhing 
introduoed from wilhout; that npon esclusion of all 
poHsible chance of infection from wilhout no deeompo- 
sition ooourred. Tbe Bplendid reenlts which immediate- 
ly followed an appreciation of this fact, and their sub- 
Btantiation by lbe reaulia obtained by Yolkm 




Sobede, Tbiersoh, Socín aod others beside Liater hím- 
Beir, led to more eztended investigatione, demonstra- 
tions and eniinciatioiia upon the partof theUtter. Fol- 
lowÍDg Ihia came the démon slration by LUter that the 
caoses of infection inlroduoed from without were esaen- 
lially organiu in nátuře eincé tbey were destroyed by 
fluoh measuroH as effeoted the deBtruction of organio 
matter íd generál. Finally be established the fact tbat 
SDob organio eourcee of infection introduced from with- 
out were capable of developmeot and reprudaction — 
tbat is, tbat Ihey were eDdowed »ilh life — they were 
liviug organisrns. 

Pastenr hae demonstrated tbat cerlain germa in cer- 
tain media uniformly produoe certaio new compoands 
— in tbig manner Ue not ooly explained butyric fermen- 
tation blit even gave a minate deecription of the germ 
whioh was itB cause. Otber investigators aUo were at 
work; Billroib made researchea into the nátuře of the 
specitic materiál of wound infection. By far the mOBt 
important of ibeee inveatigationB were made toward the 
latter part of the sevenlh deoade of tbe present cenlnry 
by Robert Koeh. He estended tbe getieralizatioae of 
LiBter and Pasteur, determining tbat in wounds or even 
in their absence certain varietiea of deoompoaition were 
only produoed, aa in the čase of liquids contained with- 
in glasa flanka, as a reanlt of the preaenoe of certain oř- 
ganiama. And from thia germ of trutb devetoped and 
npon thÍB important determlnation ia founded the germ 
tbeory of diaeaae — tbat among infectioua diaeases eaoh 
diatinot group of pathologioal conditiona, whioh we 



term a diaeaBe, is directly caased oř promoted by 
presence and aotion of a apeoitiu and pecaliar miaro o 
ganiBm. 

After positive demonstration of this point ít beoaflÉ 
eelf evideot that one of the most important pointa f 
the treatment of infeotioQB diaeasea was the preventit^ 
oř modilioatioD of the tnorbid processes by ezolasion e 
all Buch mioro-organisiuB, oř else the institution of oosj 
ditioDS unfavorable to tbeir growth and proliferatioi 
The first attempt in tbis directloD, after tbe promulgi 
tiou of tbe dootrinea of antiBepsia, waa made by Listdl 
himself. He attempted to prevent wound infection of 
atmoapheric origin by the use of Ihe spray, enveloping 
operátor and patient within an atmosphere impregnated 
by vaporJzed aolutiouB of oarbolio aoid, wbicb was sup- 
posed to penetrate dust parliotee and infeclioua matter 
floating Id the atmoBphere and render it innocuoua. It 
bas been demonalrated, by Stimson among othera, lhát 
it is not oniy anneceesary but tbat ít íh indeed imposai- 
bio to attain tbe object aougbt, at leaat by aucb me&na 
as the spray. It is eveo claimed that itu use is posi- 
tively injuriouB wbea compared witb the reauita giveD 
by improved melhoda, because it createa a more oř lese 
violent agitation of tbe duat parliclea, dragging them 
over the ezposed woand auřface in apite of the fact that 
tbe temporary and incompiete contaot of snob partialea 
with the apray ia utteřly insuffident to dealroy oř arrest 
the developmenl of any infeotioua geřms aaaociated with 
suoh duat panicleB. ThereCore the employment of the 
apray if not aotaally dangeioue ia ceitalnly aaelesB I 



Bay tlie least. It ie but jaítioe to Sír Joseph Lister to 
lay tbst be bas long Bince discarded its nee hímself and 
even oondernns it now; nevertheless, altbough its appli- 
oatíon was faaltj the priociplea upon which its ase were 
predicated remain abaolutely unchanged in every eingle 
essential detail, We now know that the cbanoe of at- 
mospheric infection ie no leas positive in cbaracter, 
thongb not nearly so great as formerly imagined. Tyn 
dali haa positively and beautifuUy demonstrated tbal^ 
air beoomes freed from dast by allowing the beavy par- 
ticles to settle. He demonstrated tbat if a beant of san- 
light Í8 allowed to pase tbroagh an empty closed vessel 
its path is evidenced as a bright streak becaase of the 
reflection of light by tho dast particles. But if tbeves- 
sel is laid atrest for a time, negative reaults are attaín- 
ed, the patb of light disappears becauee the dast par 
tioles whtch formerly reflected the light bavě sank to the 
bottom and no longer float in the atmosphere of the 
vessel. Tyndall thua deacribes tbe ezperimeot: 

"Build a little cbamber, and provide it witb a dooř, 
Windows and window ahattere; let an apertuře ba made 
in one of tbe sbattere throagh whioh a eunbeam can 
paaa; close tbe dooř and sbatters so tbat no light sbalí 
enter savé through this apertuře. The track of tbe aun- 
beam ia at first perfectly plaln and vivid in the air of 
the room. lí all dlaturbanoe of tbe air be avoided, the 
laminoua track will becotne faiater and fainter, nutil at 
laat it disappears absolutely, and no trace of tbe beam 
is to be seen. What rendered the beam viaible at first? 
The iloating dust of the air, whiob, wben tbas illuini' 
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nated and observed, is aa palpable to tbe senae as dof 
or powder placed íd tbe palm of tbe baad In ti 
air, the duat graduatly sinks to tbe floor, oř stioka to tbS' I 
walls and ceiLing, uotil finally, by thia aelf-cleaDsiiig I 
proceas, tbe air ia entireiy freed from mecbanically aui* I 
pended matter," 

By fartber experiment be also proved tbat a dustlenj 
atmoapbere ia alwaye dieaaaociated from infeotioD oťfl 
^tmoapberic origia, tbat "in all tbeae caees yon find tba J 
daat invariably producing ita crop of baoteria, wbileii 
neitber tbe duatlesa air nor tbe ntitrltive infiiaion, norl 
botb together, are ever able to produce tbis orop, yoid 
conclufiion ia aimply irreBiatible ibat tbe daat of the a 
contains tbe germ of tbe crop wbiub baa appeared i 
your infuaion. I repeat tbat there ia no inferenoe o 
esperimental seience more certain tban tbia one." 

Tbeae facta are made use of; duat particlea are n 
removed by ventilaiion or by wasbing wallfl and fariú 
ture and finally allowing the remaining duat to settU; 
wben it may be removed by fluahing walIs and ! 
with aterilised or aDtiaeplic aolutioDS. For tbia reaaon 
most operating rooma are now oonatruoted of bígbly 
poliabed and impervious materiala, eucb aa marble, 
wbich admit ready removal of daat by suub meaas. 
Kuemmel baa sbown that a daatleaa operating room can 
be oblained in a well appointed bospital and Neuber 
baa abown that most exuellent resnlts cao be obtaíned 
in operatioDS under such conditionB— even wilbout lbe 
use of autiaeptic aolutions, provided tbe banda, inatru- 
mentB, dreaeinga, eto , be tborongbly aterilized, But 
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BDoh ideál anrroundÍDgs caonot always be secured, in- 
deed it is almost imposBÍble outside of tfae hoBpilal wilh 
its speciál eqiiipiaent for jiist euoh piirpoBea. It ie prac- 
tically impoBBible lt> aseape dnet ic inhabited localiticB, 
DO matter bow cleaaly tbe domioi'e — indeed, lbe gen- 
erál pracLitioner will háve to do most of his Burgieal 
work, BQch as it is, in more oř less duBty surronndings. 
Therefore we are forced to employ irrigation to remove 
the obance or opportuuily for Buch accidental infection. 
Gersler aays: "But even a constant and powerfut 
Btream of flaids will not be able to dislod^e al] the par- 
ticlee of dast that may háve settled down upon and in- 
ainuated themselveB into the nooks and crevicee of a 
Tound. Hence it is deairable to employ a liquíd that, 
aaide from its non irrltant qualiCy, will bavě the prop- 
erty of extinguishing the noxioue effects of those parti- 
cleB of duet tbat can not be wasbed away by tbe irriga- 
tion, but rematn imbedded in the tissueB. This is 
cktmUal s/erilizalion." 

WhiJe tbese tbings whicb confront ub are conditionB 
and not theoriee, yet, as we háve previoasly stated, of 
vastly greater importance and of vastly greater fre- 
qnency is that form of ioíeotion termed oontact infec- 
tion. This may be cauBed in myríadB of ways, by Ihe 
mere contaot of unslerilized objeota of any kind, wbether 
euoh be the inatruments, tbe spoogeB, tbe dresaings, 
pledgetB, oř the banda of narae oř asaistant, or even of 
the operátor himBelf. To guard Bgaiost aneb form of 
infeolioD not only must the wound or site of operallon 
be aB tboroughly sterilized as possible but all objecta 
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broDght into oontaot witli the woond, oř vith objflol 
whioh are to be bronght ioto conlaot witli lbe woandj: 
mnet be thoroughly Bteiilized aa well. Infectioa by all 
channels, wbether direct or iodireot, muet be iboroughly 
ezciuded. Upon tbis point we l£ty greatest strese, for 
only in Eucb manner can tborough aiili§epaÍB oř asepaů 
be secured. It in a trite old adage, bat one well wortbtt 
of repetition bere, that "Wbat ia worth doing at all li 
worth doing well." Of notbing is tbie bo trne as ofi 
antiaeptic and aseptic procedurea, because the ain of tb^l 
Burgeon becomea two-fold— the ain of omiaaion of thoT«4 
ODgb aterilizaiion develops dírťctly into the sin of ooi 
mission of infection. And woe to the unfortanat« ope] 
ator in such a caae — wbo will abrive bim from bis bíbH 
Is he excusable for ignorance? Is be exoasable for o 
leasnesB? Qranting Lheae facta, are we not foroed ti 
face the iaane? 

Snch conditions as we bavě desoribed do Qndoitbtedl]^ 
exiat — do we posaess a remed^ ? la it within oar pow< 
to effioiently and tborougbly aterilize or dÍBÍnfectever] 
thing wbich is liable to oome into oontaot with tho ■ 
wound? The reply of Eocher to this queatioD could 
bardly be more emphalic: "Tbie question ia to be au- 
swered nnheaitatingly to the affirmalive as regarda 
pledgeta, dressinga, antureB and instrumenta, and a phy- 
sician is no longer permilted to sin against the demands 
of absolute Bterilizalion of the objects named oř to ex- 
ouse defecla in the antiseptic treatment of wounds by 
nntoward external oonditions." 

By wbat meana can we aecare antiaepaia and aEepBÍa^ 




There íb a large nniabeT of drags poHaesatng diainfeot- 
ÍDg power and wilb eaoh moment lbe liat inoreaaea in- 
terminably. Foremost among all of ttiese agenta Standa 
carbolio aoid, the aubstanoe to whioh antisepaiB owes ita 
birlh; KhBýro/ege of Lister, oast aaide but ODly to be re 
ceived baok again with ten-fold weloome wbea a riper 
experieuce had but aerved to oonfirm hU first viewa, 
SafBce it to say that oarbolio acid ie ušed eiclasívely by 
Lister, Annandale and other eminent operalora. Mer- 
cnrio chloride (oorroaive eabli[nate)|was formerly held in 
high favor but the esperimenta of Qeppert, Tavel, Vio- 
querat, Zimmerman, Kelly, Welch, Robb, Qhriakey, 
McCtinlock and otbera all uniformly demonstrate that 
the germicidat value of the medicament waa much over- 
rated — indeed, it ia now oonsidered to pOBsesa líttle if 
any germicidal power, certainly leaa than tbat of car- 
bolio acid, altbougb ita inhibitory power is bigh. Many 
operatOTB háve abandoned itB uae for carboliu acid and 
from a volamioouB oorreapondetice with many of the 
most prominent eurgeons of Ameríoa, Germany, France, 
England and Anatria, 1 learn that many who ase the 
Gitblimate rcatrict It to cleanaing tbe ekio in the vicinity 
of a projected operation. 

The aterilizing agent ýar exctlUnce for inatrumenta 
and dreaaings is beat. Satiafaotory sterllization of 
gauze, ligalure and inatrumenta uan be Becured by ď 
poanre for comparaiively short perioda to moist heat at 
a temperalure at oř aligbtly abovetbatof boiling water. 
At temperaturea of 266° Fahrenheit, and above, all mi- 
oro- organ isaiB and their apores present in permeable ob- 
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ječte are absolniely destroyed íd a very few minuteKin 
At many of ihe surgical clinios in thia couiitry and iq J 
Euiope the eteam or Lot water eterílizeTbasbecoineonA'1 
of the moBt important adjiincU to the armentarlnm of j 
the Hurgeon. The best, Bimpleal and moMl acceasible' I 
eiibetitute for eteam ia boiling water. It was David- \ 
Bohn who taiigbt us to slerilize iDetrumente by boilin 
was he who demonetrated tbat even tbe boUing of in-.J 
etruments for five minutes, in uovered vesaela oharged J 
with water, was followed, not once, not twice, bnt | 
invariably by perfect aterilization of tbe objects 8»; i 
treated. This may be continued for a longer Ume if J 
degired, indeed the longer the belter, witbin certais I 
limita. We may feel assuredly ooniident, however,r 
lhát we are using properly aterilized instrumenta wh«B { 
they háve been immeraed for balf an bouř in boiling 
water; but lbe great drawback to auoh boiling, eepeoially . 
wbeo prolonged, was that ail steel insiruments were ía>.- 
variably raated and ultimately ruined. To the ingennit^, I 
of Sohimmelbusoh we are indebted for an expedient X 
whiub, thougb simplicity itaelf, eSeuťJally overcame ftll. I 
objectiou on tbia acore. He auggested the uee of a ona 1 
per oent aqoeoua soiution of Bodio carbonate ("aoda") 
in plaoe of wateratone; IhiB prevented thi: mach-dreadeci | 
rasting. Tbe advantagee of aiiuh metboda of sterilisa- 
tion are immeaaurable in many reapeote; probably oo*. J 
of the most important íb Lbe Bimplicity of the prooea^J 
and the apparatua aa well, to aay nothing of the i 
with wbicb the latter may be obtained and the ion 
applied almoat anywbere. 
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It is ÍDteresting to notě tbatTavel hEiB demonstrated 
that BolatioDs of eodio chlorid (common salt) and of 
sodic carbonate (soda) require much lesa boilíng for oom- 
plete eteriliitation than eimple water. Tberefore the 
addition of soda to water, aa Huggeeted by Schímmel- 
buach, to prevent rusting of inetruments, in tbe pmoesa 
of aterilization is not onty beneficíat in Buoh respect but 
also actually haatena and perfects ateriliz&tion. Tavel 
haa ahown that a aolution of 0.75 per oent of aalt andof 
O 25 per cent of oalcioed soda is abaolutely sterile after 
fifteen minutes' boiling (killing varions apores, amoDg 
Olhera tboae of the bacillua of anthraz and of the bay 
bacillus); this aolution aUo keeps very well, oniy a few 
mould fuDgi developing at the end of an exposure of 
several week?, it ia claímed. Gaiize compresaea, pledgeta 
and BÍlk Tavel olaima to háve rendered abaolutely aterile 
by boiliug them half an hour in the aolution. He fur- 
thermore demonatrated that aucb aolution wae uoirri- 
tatÍDg to wonnda aad to the peritoneum and hence, in 
bia opinion, formed an ezoellent non irritating and sb- 
aolutely aterile aolution, when ao boiled, whiob aeemed 
to be eapecially adapted for purpoaea of aaeptiti irriga- 
tion. 

Perbapa it might behoove ua to give aome oon- 
sideration to a few of thoae pointa, purely technical in 
nature, by meana of whicb aucceaa ia attalned— ^f r ax/^o 
ad astra. 
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CLKANaiNQ OF THK PaTIKNT AND StKEILIZáTION 

WoTTND Abba anb Vicinitv, 

Many aurgeons give, where practicable, one oř more 
warm baths preoeding the operation. In tUe early dftyB 
of antisepsie Volkraann thoughtthat shaving and ecrnb- 
bing of the skin in Ihe neighborhood of tbe propoaedj 
operation should precede all olher measures with a viev I 
to diainfeotion, There oannol be the slighteBt donbt, j 
in fact Ume bas bat comfirmed tiie^practioe, that the I 
powerfnl adjavanta of razor, eoap, atiS bruah and hot I 
water are of the most desiraSle natnre. We know thafi 1 
maasea of dltb, cutaneoaa debris and of pthogenio andl 
pyogenio micro-organiams cliiig to the epidermía andrl 
eapecially in tbose regiona most covered with hair; far- 
thermore, such oollections are permeated by the natnral.l 
sebaoeouH aeoretiona of the outaneoua glands, aaob ooat-'i 
ing forming an eSectual barner againat the penetraliott I 
of watery solutions of aDtiaeptic medicamenta, witbl 
tbe probable exoeption of carbolic acid. Schimmfltj 
bueoh has demonalrated^tbe inhibitory effeot of anoj^ 
unotaoaa materiala upon tbe aotion of cbemioal aterill 
žera in aqneouB media. Therefore aome means maat b 
ušed for the removal of suoh objeetionable subatanoM^fl 
To eSect tbia the area ia abaved, if hairy, removing i 
OQce meuhanioally a great nnmber of organisme as i 
as eonditiona favoring reinfection. Then thoroa^ 
acrnbbing with potasb or soft eoap, hot water and a aÚÍÉ 
bristle brusb eweepa away with rapidily and facilitJifl 
greaae, filtb, cutaneous debria and noxioasmioro-orgoi 




ism^, leaving for ihe action of subsequontlf applieá an- 
tisepdos bnt a minimum amounlof work to do. 

N^ot oniy miiet we titerilize the wound area in the 
manuer ja§t inďicated but it ia obligatory tfaat we Íook 
strenuonslj to the means by wbich we accomplish onr 
objectB. Among tbe varioua artiulea ueed for aiich pur- 
pose probabiy none ia so eiposed to infection and is 
therefore 80 liable to become a dangerous thougb uit- 
consoiona focuH of infection as the Burgioal naíl brnah. 
SchimtnelbuBch haa made eitended inveatigations and 
ezperiinenta in the cleansiog and stenlizaiion of aneb 
bruabea, He bas poailively abowti that the oommon 
metbod of a aiogle brief immeraioD, in even a atrong 
germicidal aolutiou, is bardly more tban merely per 
funutory in nature, it is entirelp iaadpquate to destroy 
the adherent patbogeniť. and eapecially the pyogenio 
mioroorganisnis and, moreover, inapires a oonGdenoe 
whioh is entirely faUe and wbich can be aaugbt^^else 
tban banefal in effect. Upon examÍTiing'the bruafaes bo 
treated in the Berlin clínio Sohimmelbusch foand them 
to be enpecially rich in pyogenic baoteria; he alao de- 
moatrated that an immeraiou of at leaat.^ten minutes 
daration and made in a atrong mercurio solntion^ waa 
abaotutely necesaary. This wae trne when tbe brnahes 
80 aterilized were entirely free from ihe soap ušed in 
aorubbing. But more freqnently tban not the bruBhea 
are thrown back after uae, fairly reeking witb aoapsuds 
aud infectioua materiál, the soap rendering tbe anblí- 
mate entirely^inerťand^lhe^infectioiiar materiál convert- 
ing wbat abouid be a baven of safety into a maaked and 



iiDoerUin, and therefore doubly d&ngerous fooug of 
feotioD. Therefore wbere sub Hmate Bterilization i 
brashea íb employed it ia imperative that all soap ehonU| 
be oleansed from them berore immersion in 1 
mate solotiou, otberwise perCeot slerilization oannot 1 
effeoted. On this accoanl it ia a eource of great gratifti 
catioQ and oongratulation to learn from the reeearohei 
of Sobimmelbasch tbat simpler and far more reliablty 
mesDB of BterilizatioD are withÍD tbe reach of everj 
phyaioian and snrgeon. He haa proveu that the mol 
unclean brusb caa be rendered abaolutely and iiidablH 
ably aaeptic by Bimple boiling for five mionteB in a on^ 
per cent aqueooB solution of aoda. 

Witb eucb eimple, eSeotive and accesBÍble meana fol 
the eterilizatiOD of surgical nait brushes at our díspoealll 
tbere cannot be lbe alighteat shadow of an ezcaae íařM 
negleot in tbia direction, nor indeed can there be focj 
calpableneglect anywbere in the ohain of antiseptio * 
aaeptic prooednrea eaaential to every preoiae and i 
titio operalion. 

Clbansini) A.ND Stkriltzation op Instbdubnts.. 
No one oan donbt for an instant that tbe removal d 
auoh debrie aa pua, blood, portiona of animal Gbres atM 
tiaHuea and wbat not whioh inevitably oling to alt i 
atruments naed in the conrae of an operation, abonld I 
thoronghiy attained before use of such instrumenta tca 
operative work again. We do not think that even ttu 
most conaervative adherents of the old faahioned tneúi 
ods oouid or woald gainsay the fact that euoh preoaDtiOt 




I 



Í8 only proper sad legilimate — nay, even demanded. 
But wbat of tbe ÍD8trument wbich has uome in oontact 
with infeeled tiaBues, instruments which háve bathed 
and reeked in the morbid discharges or tiasues over- 
whelmed by eryaipelaa, by tiiberculoaJH, by syphilia or 
by an infeotiona aííeotion of any natiire? la the neoea- 
eity for purification of theae ÍDstrumeuta not greater, 
inualculably greater, than in the oase of instruments 
wbioh háve traversed only perfectly Dormal and unin- 
feoled bisaaee? However, it haa been demonatrated by 
Sobimmelbiiscfa that even tbe moat uareful, thorongh 
and ettensive scnibbing and wasbiog of instrumenta 
with bot water, aoap and a atiff bruah does not and cao 
not render them aseptic if they háve been onoe infeoted. 
To many, espeoially artery forceps and otber purposely 
roughened inatruments, oonsiderable and dangerous 
quantities of barmful gerraa were found adberent. It 
is neceesary to do more tban merely waah the inairu 
menta, no matter how thorongbly lbe latter process ia 
conduoted. Simplicity in an instrument is now, all 
otber tbinga being equa), the most deairable quality. 
The very beat and certainly the very safeat are tbe sim- 
pleet, those fasbioned entirely of one pieoe of metal and 
having no nievicea and intersticea lo ofEer favorable 
lurking places for infectious materiál. They ahould, 
moreover, possess smootb and well-polisbed surfaces — 
no grooved or otherwiae roughened bandles; they are 
unneceaaary, they are hard lo olean thorongbly and 
wbat is more they directly invite and favor oolleetion 
of infectious materiál and hence inoreaae chanoes of 
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fleptioinfeotion in operative work. Aa Um 
"Another faotor bae to be conaidered. In the large 
practice of oo.r hospitala, where frotn three to flve oper- 
ations are performed at one session, the minate oteana- 
iDg of a large inatramentarium after each operation ia 
tedioua, involving oonaiderable t\me. We eitber badrg 
to submit to this, oř had to providea diaproportionatel^ 
large and coatiy set of duplioates and triplicates. 
matter of facC, lbe latter thing waa rarely resorted to/l 
and tbe cleaneing of tbe bloodj instrumenta being hur^^ 
riedly and often inadeqaately doně, main relianoe wu 
placed upon the dÍBÍnfeoting power of our carbolíc aoid^ 
batb. And aa conaideration for tbe aaaiatanta' handc^ 
had gradually cauaed the abandonment of the atrongi 
for weaker aoltitione, frequent failures iu aecarinij^ 
primary union were the reault of these evaaive attempte.^V 

How different and how muob more certain are tha 
conditiona at our dispoaal at the present time! AU that 
we need is a covered vesael eonlaining a one per cent 
aqueoua solution of Koda; after boiling the inatrumenta 
tberein for tíve minutea we may empty theni into steril- 
ized water oř, better, a 1:20 or 1:30 solution of oarbol'0 
acid. Tbey are ihoroughly aterilized and are ready for 
nee. In many boHpitals cold aterilized aoda solation i» ' 
kept at hand to be poiired over tbe bot inalmmenta npow 
plaoing tbem into the Iray. Sterilised water is alB< 
freqnently employed for lbe aame purpoae. 

We may then anm up the reqnieitea for thoroogl 
Bterilisation of inHtrumentB to be uaed in operative wot 
aa followa: 




a. A thorough preliminary cleanBing wilh t 
brriRh and plenty of aoap and bot waler. 

b. After eaob preliininary cleaneing all instrumente 
are to be boiled for at leaat five roinutea in a covered 
vessel oontaintng a one per cent aqiieous aolution of 
soda. All in§truments, ooniplex in nature, which for 
any reasoQ oannot be subjeolwd to thorough preliminary 
cleaDÍDg, oř whiob bavě been ezpceed to apecíally viru- 
lent infeolion, ebouid for oaation'8 sake^be boDed for 
balf au bouř. 

c. After fiuob Bterilizitiou íb completed tbe instru- 
mente shouid be piaced in a tray of ihree or fonr per 
cent carbolío aoid aolntion to gnard against infection 
before aee. 

MoTK. — All inatrumentR dropped duriiig an operation 
BhooM Le left untouobeJ unless re-sterilized. 

PauPABiTiJN AND Stekilization 
The dry preaervation of dresHÍng materials steriJized 
and impregaated wilb phenol oř Hablimate muat be en- 
tirely rejeoted. Not tbat ibesa Hubslauceo po8se:<B no 
value bat> that aach sLerilizatinn is bul ephemeral at besl 
in tbe oase of dresBÍngs which are not ušed within a 
reasonably ebort time after subjecting tbem to such 
meana of eterilizttion. Phenol ia more or lees volalile 
and Bublimate is rendered inert by long oontinued con- 
taot with organic matter. Sterilizalion can only exi^t 
as long aa tbese agenta are prezent in aetive form. 
Kooher saya tbat positive demoDstratíons show that 
■ach ia not the oaae wlth dry dressínga obemioally 
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alerilizod, unleea Uie malerials are applied direclly lo 
tlie wound from tbe anU>!eplÍ3 aotulion. We oannot be 
that such dressingB bavě not beoome re-infected 
after the aiitUepUc ageiib bas voUtilized or beoome 
inert. 

Wheo we uousider tbe large quautitieR of fabrios 
bandled by tbe large number of perBons required by 
tlie folding, ímmersing, wrtogÍDg, nníoldiiig, drjing, 
refolding, ciitting and finál Blorio;; or prepiralion for 
NbipmeDt; wben we also coneider tbe fact tbal the work- 
meD are ueoeHsarily Hevoid of tbe teobnical koowledge 
of asepsis and tbe minuias of conditiona reqaired by the 
surgeon in aseptic work, we mnst be forcibly airiick by 
tbe cbance of poBHÍble accIdtiUal containtnaliDu. Neces- 
sarily tbe aiaiiufaGturer'ií standard is one more or le^e 
commercial in nátuře, the essential requisite fá him is 
protit and yet be must also meet competition; tberefore 
tbe work inust be coitducted by individuals lo wboin 
tbe requirementtt of surgical accuraoy are luallers of 
uiter indiSerenoe, if indeed ibey be not also raatlers of 
niter ignorance. It is obligatory, it is essential that we 
aesure oiirselves beyoud a peradvenliire that all drees 
ings are actiially sterilized before employment iu wound 
dressiiig. We siirely cannot credit such an ideál to all 
dry dreesings supplied by manufaoturers. Nol tbat 
their use sbouid be forbidden but tbat they Hbould not 
be acoepted as sterilized wben siicb evidence is based 
Bolely npoii the ipse dixit of the maniifaolnrei'; be \% 
Horely not going to niake derogatory remarks aboat bia 
own prodiicts, and cven where be is Lboronghly aooBf 



entious the chanoea oC inFection, bolh wbiU in his hands 
and afterwarda, are ntterly beyond his keu. Therefore 
if we do employ such dreseÍDg materiaU we ahouid 
make aesuranee doably sure by re aterilization. No 
better directions for bucIi process uan be giveii thaa 
tboee offered by Dr. Uerster in a reoent páper on 
"Aseptio and ADtiseptin DetaiU in Operative Surgery;" 
we quote bim verbatim: 

"For piirpoBea wbere a reliable dressÍDg has to be 
prooured, extempore boiliog in a soda or potaah aolution 
of about 1^ per i;eut for ten minntea is iocomparably 
the airaplest and moet practical manner of getting au 
abaorbent and aaeptiu materiál. In tbia proceduře we 
reoognize at once the familiar waye of the laundry, tbe 
eminently aseptic results of which bavě been démon- 
strated beyond any reasonable donbt by Behring in the 
Berlin Hygienic Inatiiute, Tbna ootton or linen stnff, 
to be fouad in every houBehold,can be readíly rendered 
aervioeable for Burgiuai purposea by a ebort boiling in 
aoda or potaah lye. Well wrung ont, it can be immedi- 
ately ušed, and will dry rapidly in silu under ihe intlu- 
ence of lbe body heat and eipoaare Lo the air." 

Sterilization by meana of bot air haa alao been aug- 
geated and employed but, aa Gerater aaya, bas not le- 
oeived conaideration becauae of tbe neceasity of coBlIy 
and oomplicated apparatus. Tben, alao, ihere can be no 
qneation but lhát the methoda of aterilization by em- 
ployment of moisl heat are vaatly more efRoacioua and 
vaatly more aimple than tboae by dry heat. These ob- 
jectiona, therefore, do not obtaín againat the employ- 



meot of eteam for purpoaea of disinfection 
tion. 

Pbkparation and Stkriiization of Li(í 
Sdtcbhs. 

It muBt be obvious tbat infection of wounds may hap- 
peii throngb the medium of improperly prepared liga- 
tnreB and siiturew, oř wbere ÍDcompletely sterilized or 
even dod -sterilized gauzes oř olher bibuloun oř poroua 
materialnare introduced inlo woundareaa — even ihongh 
for the porpORe of abaorptioii of dincharges and conae- 
qiient looal draiuage. Suppose, for example, tbat infeo- 
tioLiB materiál has been ialroduccd by means of a BUture; 
we bavě tben transplanted into tbe wound an abaolnte 
and positive fooua of incubalioii, proliferation and in- 
fection. Tbe microorganÍBms lind ín the injared tis- 
Buea, altered secretioiiH and morbid diechargea blghly 
appropriate media for development. We háve bere 
conditioDB moBt favorable for a progressive, laBting and 
ppreading infection. 

For Buch purpOBCa aBiigation and BuLuring, ailk, cat- 
giit and Hilkworm gut are the materiala most frequently 
employed. Well prepared catgut of suitable ítizeB may, 
at limee, be uaed for botb. Probably one of the beat 
raethoda for effeotively and conveniently sterilizing oat- 
gut íb that reoommended by Kocher: 

Wash the oommercial article in ether and tben im- 
merae it for twenty-fonr hourá in good oil of janiper 
berryi it may tben be transferred and kept ready for uae 
in a 1 :1000 aolution of Bablimale, the medium of solu- 
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tion being absolute alcohol. The abaolate aloohol, of 
oonrse, hardena the catgul, making it firm but Aezíble. 
When it is desirable to praveni a too ready absorption 
tbe article may be eapecially hardened, after sleriltza- 
tion and eubsequeDt wasbing íd aloohol, by immerBion 
in a 1:20 solution of carbolio acid containing tMrty 
grains of potaBeic di-chromate to the qiiart. An immer- 
Bion of forty-eight bours duration will cause the eub- 
Btance to resist absorption for a week oř ten days. 

Silk may be boiled, as Czeruy, of Heidelberg, direulB, 
íd a l;íiO carbolio acid solution forone hour, or eUe im- 
meraed for twenty-four hourB íd a Bolution of corrosive 
anblimate in alcohol {1:100) and then kept for aubae- 
quent UBe in absolute alcohul. 

Sílkworm-gut íh easily tbreaded and moreover makea 
an excellent euture materiál. It may be prepared in the 
Bame manner aa ailk. A prelimitiary aoaking, before 
use, in carbolio acid solution is said lo render it more 
pliant aod supple. 

Ligatare materials, af ter ohensical sterilizalion, should 
be wound iipon spools of glasa oř other easily sterilised 
materiál aud preeerved by immersion in antÍBeptic hoIu- 
tion from whtch, when deeired for ufie, ihey ahould be 
directly transfened to the wound. This latter proced- 
uře Í8 allowable beoause tbe amouiU of adhering phenol 
oř aublimate is small and of no importance aa far aa fear 
of toxic effects may be concerued; indeed the praotioe 
Bo far from being repreheneible is probably of decided 
advaatage in thal it eSeotually eliminates the chanoe 
of accidental infection at the lime of its employment. 
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In the Biltrotk Clinic íd Víenns, the ailk íh preserved 
in cloHed veeeele in five per oeDt aqueoDs eolutíon of 
oarbolio aoid; the sílver wire in carbolic glycerin of len 
per cent etrengtb; the ualgut in Bublimate aloohol of one 
per cent atreogth; all are put into a two and a tialf per 
cent carbolic acid aolulion before use and are handed 
out of ihis. In order to make eure of avoiding any io- 
terohange, the inBtrumentB which are ueed in phlegmon, 
etc, are kept in a speciál wooden box by themselves 
and are conspicuouely diSerentialed from the rest by 
means of thetr handlee. 

Prbparation and Stbbilization of Sponubií. 

TheBe articleB, in many quartsrs, háve been Buppiantfid 
by pads oř compresaes of absorbent ootton oř jt&use, be- 
cauBe of the cheapneas and comparatively eaBÍer 
melbodB of disinfection of the lalter. Indeed many op- 
eratorB of diatinotion háve aUogether abandoned the uau 
of mariue Bponges. Dr. W. W. Keen writeH me tbaa: 
"I háve praolioally abandoned niarine Bpongee, and use 
eponges made of dry bichloride oř aterilized gauee, 
rolled into balle aboiit the ordinary Mine." In the clinic 
of Billroth in Vienna Ihe use of spongeB in laparolomy 
was discarded tn 1887; at lbe preeent time BpongeBbave 
been almost entirely Hupplanted, even in other opera- 
tiODB, by aterilized gauze compresBee of varíons aizes. 
Gerster aleo saye: 

"The large flat sponges bo generally uaed in laparolo- 
my bavě been abandoned by me for three yearB as ex- 
penaive, and not as bandy aa amall, wel I- aterilized com- 
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preBBes of piain, abaorbeut gauze, whiuh, to preveDt un- 
foldÍDg and fraying, ai« IJrinly lied witli silic at ooe end. 
Tbe Burgeon íb nowhere bo cramped for lack of apace 
SB at his operalioDB in ihe bollom of the pelvis. A 
HpoDge ušed for packiog away tnteBtinee needit cousUnt 
presBUre to prevent its ezpansioD aad enoroachment tip- 
lable space. A pad of gauze he!d dowD for a 
sbort while will become packed, and will retain itB 
ahaps and poaition even if releaaed from digiLal pres- 

NevertbelesB for Bome purpoaes apongea, properly 
preparttd, are peculiarlj adapted and, aa they are ased 
by aomp surgeona yet, it may aot be out of pláce to give 
Bome Bpaoe to their conaideratioo. AmoDg olher meaa- 
uree whioh háve been suggested ia boiling; auob a 
metbod ia foolish in tbe eitrecne, becauae the prooeaa of 
alerilizalion by boiling roba the aponge entírely of thoae 
very propertiea which render it valuable, mateiíally im- 
pairing ita abaorptive powera, ita aoftnesB and its elaa> 
ťicity. 

Many operátora bleaeh their apongea before using 
them, thia ia not essential but adda to lbe appearance, 
A good and reliablp method of preparing and steriljzing 
spongea ia aa followa: 

a. Free the spouge from oalcareoua materíata by dry 
beatiog and then inimerae for about fífteen minutea 
dilute bydroíihloric aoid. Tben wash íd cold water nn' 
til all tracea of the auid háve been removed. 

i. After removal of oaloareous matter, aa direoted. 
allow the apongea to stand a oouple of daya in water. 
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This will allow proliferation or germinatioD of sporsB 
— the foliy developed microbe beíng much more saa- 
ceptible lo GhemicalsterilizatioD Iban lbe epore. After 
FDch etanding lbe sponge in more tborougbly and effeot- 
UEtlly aterilized. 

£, Thorongbly knead lbe eponge by band witb green 
Boap and plenty oE hol water for Beveral minalee. 
Rinse away eoraplelely all traces of soap. 

d. Immerse tn a Gve per cent eolution of carbolic 
acid, An immereíon of twenty-four hourá, after soch 
treatment as has been deacribed, is said to render 
Bpongea abaoliitely slerile. 

After squeezing the sponges until free from excess of 
aterilizÍDg aolution, tbey may be preserved in ateril- 
ized air-light jara unlil needed for use. Before uaing 
tbey sboald bo immersed for awhile in a live per cent 
Bolution of carbolic acid. 

Sponges once ušed may be reaterilized by tbe aame 
procesa; in čase of Batiiration with blood they abouid be 
velí waabed in tepid water uutil all traces of blood háve 
been removed. 

Sublimate Bboiild nevěr be ušed for aterilization of 
aponges— contact rendera it inert, eepecially ín the 
presence of ligbt and heat. 

Aa a rule Bponges are only ušed Ín operations reqnir- 
ing rapid abaorption of blood oř secretíoa and more 
eapeciallylin tboBe|oaseB|where total arrest of bemorrbage 
ie only possible by rapid completion of tbe operation. 
They are espeoially of servise, faslened to sponge oř 
utery foroeps, in oertain operations abont the fooe, th« 



vagína, etc. They are aUo of great aervice in the rapid 
cleansiiig aad prelimtDary taniponade oC tbe intestinal 
canal in abdominal worlc. 

Prkparation and Sterilizítion op tub Hamds. 

Of eqaal ímportanoe for the attainmeDt of eaooeas ie 
Bterilization of the hande of the operátor, hia asBistants 
and hie nurees. Kuemmel and Faerbringer háve hoth 
ebown tbat enormoue quantities of patbogenic and pyo- 
genic organiams are constantly ladged upOQ lbe hands 
and eapeoially beneath tbe finger nails of evenlbeolean- 
est of individuale, — this ie particiilarly true of physi- 
ciana and siirgeona, as well as of all otbers direotly ex- 
posed to iufectioua materiále. Ko amount of wasbing, 
or scraping, or Irimming of nails oan abeolutely remove 
these germs, more eepeoially those lodged beneatb tbe 
nails. To facilitate digital eiaminalioo tbe tinger ia 
frequeatly lubricated witb aome oleaginous eubetanoe; 
this oolleots in tbe space beneatb lbe nail, ao aUo do the 
varioua germa with wbich tbe ezamining finger neoea- 
aarily comea in contacl; they are finally crowded into 
and atored avay in the apace beneatU the nail, tirmly 
enaconced in lbe greaay collection and tbereby effeot- 
nally proteoted againat penelration and actíon of anti- 
septic aolutione. Therefore certain preliminary meaa- 
ures of cleaning are neceasary, as in tbe oaae of tbe 
sterilieatioD of the akio of the patient in tbe vioinily of 
the wound. 

Tbe banda, forearms and naila of operátor, asaistantA 
and nnraes abonld be thoroughly waabed and aorabbed 
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íd soa|> aud hoc water witb a aúň brietlu brueh ' 
or ten niiuutea. Tbe naiU stiould tlien be trimmed a 
Buraped, especially íd the eubangual ^pace, and 
Hcrubbed. Kuemmel recommendB greeo or potaab Boap 
for this piirpose; tbin U an excelteut giiggestion aa to 
tbe detergeat aotion of tbe aoap is added tbe aatíseptio 
aution of the usual excesa of alkali in suuh eoaps. m 

For the saké of safely it Íb belter thal au operaWr,or| 
his assistante, abould not wear ringe duriog an opera* 
tion; they abould be taken off beforo the hands are 
ucrubbed and remain oS nntil tbe operation is etitirely 
Gompleled. It wouid aleo be wise to oaution nuraea, as 
Gerater Buggeata, agaioBt the wearii g of banglee, i 
or braceiets. One Ihing abould be thoroughly impTeeBeďfl 
upon all aBBiataata and nursea — wheoever a non-sterila^ 
ized objeol of any kind is tonohad, no matter wbat ifl 
nature, it ia imperative that the hands be Bterilin 
anew. 

But aa to tbe inelhod of Bterilization. Thanks to (J 
ose of eteam and boiling water we háve attained abaj 
lute seourity in the dÍBinfeclion of ÍDanimate objet 
ITnfortunatťly, however, aiich abaolute preoision has né^ 
been attained In the sterilizjtion of the banda, of 
skin of tbe patient or of bis tiesiies — neveriheleBB i 
íb a neoeBBity in the antiseptic and aBeplic methods of ~ 
wound treatmenl. We oannot hold oiir banda in lbe 
Btreaming slream, nor ean we immerse tliem for tive 
minutea in the boiling soda Bointion and eertainiy we 
cannot Bubject oar palient to such meaauree. Hence for 
tbe preparation of banda and skin we are foreed lo the 
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adoption of a combination of inechanical and obetnioal 
BterilizEitioii. Bacteriologícal esamiDationa by Tavel 
and Vicqueral show that the hands are UBualIy rendered 
Blerile by the method suggested by Fuerbrinjrer. But 
tbJB íb by no meane always relíable uotwilhstanding tbe 
great degroe of coufidenoe wbioh it enjoya, for i£ tbe 
operalor has been ezposed to infeotion (a oondition in 
which Bterilization of the hands becomes more impera- 
tive ihan ever), ihe method does not Buuceed Íd eSeut- 
ing flterílizattou. In order to teat tbis Kocher opened 
a large abacesE and pnrposely aoiled himaelf with the 
disoharges. In epite of tborough application of the 
method of Fuerbringer, cotouies of staphylocooci eubsC' 
quently developed. Kelly at Johna Hopkins UniverBÍty 
and Weluh of the samé inatitulion bavě botb proven 
that tbe method íb unreliable — and eapeoially in tbose 
caaea when ita uae would be most desirable. They bavě 
given a great deal of attention to thU aubject and háve 
suggeeted a more eiaot and cerlain method of manuál 
aterilization which was fuUy diacusaed in a previoua 
páper. For tbe details oí tbia moat reuent and most 
euooesaful melhod of eterilization of tbe handa aee the 
páper "AntíaepdiB in Obatetrtcs." 

Ibrigí.tion. 
Upon tbia aubject of iirigation a war of words ha« 
been waged pro and íon. Nevertheleaa it ia too import- 
ant to be diemÍEsed without some adequate notioe, — by 
aome it has been damned while by otbers it has been 
oanoniited. 
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All operative work ia preceded by certain eBaenti^l 
and přel i min ar}' measures, Boch as the securing of : 
dustlesa atmosphere, Iborough cleansing of ttie ekia of 
the patíent and of the hande of operátor, assiatanta and 
uuraoB, thorough eterilizatíon of instruments, apongea, 
dressings, eto. Were these prelimiDary meaaurea al- 
ways UDÍformly and ideally eucceasful tben irrigation 
woatd be unneceaaary, Uofortuoately thU iu not alto- 
getber ao, but as we progresa towarda the attainment of 
tbat ideál atate the need of irrigatiou beoomea more and I 
more reatricted. Bat as long as there ia a cbanoe for » I 
flaw, aa long as there ia even grouod for suspioion, jnst J 
BO long is irrigation an abaolate neceaeity. 

It ia uaually impossible to seuure a perfeuLly dnatlessl 
atmoaphere for operativo Work; therefore íd order to re- 
move infeotioua materiál, whether from air oř morbid ] 
Bubstancea derived from the organiam itself, irrigation I 
ia nsually employed. Moreover we muBt not forget thft I 
chanoea of accidental infeotion by inattention, they a 
bardly be exoluded but are to a certain eztent antioi- 1 
pated oř gaarded againat by irrigation. Indeed in many j 
inatancea irrigation ia most valuablu, bridging over what ' 
would be cutpable gaps in au oiberwiae complete and 
faultlesa proceduro. Sufiice it to say that in regions 
wbioh oau be reudered aaeptiu with difHculty it ia an in- 1 
diapensable adjunct to tbe aurgeou. 

Irrigation may be either aaeptic oř antÍHeptio in ná- 
tuře — aaeptio when simple, bland, Bterilized solationB'! 
are employed; antiaeptic when the irrigating fluida are I 
vehiules of antiaeptic or gennioidal agents. The vir* f 




luea of írrigatioQ ta^y therefore be aBuríbed to either a 
chemical action oř ihe mere mechanical cleansing effect 
of tbe streatn iujected against or ovor tbe ttasaes — oř 
may be aecribed to a combinatioii of both. It ia inter- 
esting in tbis coaneclion to iiole tbe ezperimenta of 
Zimmerman and Tavel. In their ezperimenta smáli 
pieces of meai were infected with delinite micro-organ- 
íbiub; it was RubseqQeDtly found that attempte at síeril- 
ization of such infected particles were by uo meaca 
always Buccesaful, even though tbe fragmente of meat 
were immersed iu a 0.1 per cent acid anblimate aolution 
from ODS to five minutes. Od tbe otber band, sterilisa- 
lion waa easily effiected under tbe samé oonditions wheo 
infeoted stripa of bloLtiog páper were ušed io plaou of 
tbe fragmenta of meat. If tben tbis conlact of tbe 
alroDg antiaeptio Bolutiou waa insuflicient to effect 
aterilization we can bardly hope to aecure better resulta 
from the raomentary oontact in tbe uaae of wouud irri- 
gatioD. In praeiioal work micro-organiBma are not 
QBually fouud in Kurroundiugs wbich are ideal aa far aa 
lbe applioation of anlÍHeptic principlea íh coDcerned. 
We do not lind tbeni dieaBiíouiated from orgauic mate- 
riál. Aa Gereter saya, tbey are not met with in tbe 
(ihape oí tbiu, watery emulctionB but are found imbedded 
in denae maseea of wbat Lister appropriately oalled 
"lumpa of dirt," iu oonglomeratione of greaae and epi- 
dermia, in powerful pluga of etieky alime, pue and blood 
tílot. Tberefore let ua fiiat empbasize the paramouDt 
antiaeptic value of tbe homcly melbods employed for 
cleanaing dirty aur facee, co m přišed in the term mechani- 
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cat purifitation; and seoondly poiot out bow indÍDilely 
more tbey acdúmplish than auy foím of chemioal disÍD- 
feolioD by watery germicidal solutions alone. Bolh 
ebould be oornbined. Still, au Kouher pointa out, Ztra- 
merman obtaiued quite ao important difftreiíce io de- 
gree by his dÍBinfection, aince a Jeaser tíumber of colon- 
iee developed and these díd bo more slowly and al a 
later tima, theiv vimlenoB haviiig bfien weakened. 
Therefore LÍBler, coDeidoring every wouod to be theo- 
retioally more oř lees infected, washed it with 0.2 per 
uenl Bublimate boIuUod at tbe end of aa operation; he 
hae lately, however, díscarded all otber antiseptioa in 
favor of oarbolíc aoid. Many eurgeone modify thU 
pťooees of antiseptiu irrlgation by línal fluBbing of the 
wouod area witb a O.Tó per oent eterilized ealt eolatiou 
in order to wash away all traee of lbe antiBeptic. 

IrrigatioD ia uow rarely employed in aseptio wounda, 
it is not only unneceasary but may even prove, ait has 
been declaved in some instanoea, aotually barmfal; it is 
tberefore to be reatricted to eonditioDa or wounde whioh 
are not in a thorougbly aaeptic uondition, eocb aa ihoae 
in lbe Df igliborbood of the orilioes of tbe body or iu the 
vicinity of accídentally infeoted oř aotually auppurating 
areas, Ger§ter aays: "A notabU exception to thií rule 
is the abdomittal cavity, whereiit irTÍgalien is nevěr lo bč 
employed. Tbia statement eeeraa lo condemn a wideljr 
aptead praolice, and aome courage is needed to ezpreu 
it unteaervedly. * * * How entirely uaelesa, avf^ 
perniuiouB, the eSeota of fluBhing the peritoneum are ia 
caEea of aotive septio infeotion, aa, for inatanoe, in tbe. 








e of relid feual abste^seH due to intestinal per' 
foratiou, has beea abundatilly ilemonslrated lo myseif 
and to oiher BUigeous here and abroad by Duiueroiis un- 
BUCCeHHÍul attempts. And tbere ia nolhing more oerUin 
ihso tbat, on aucouot of its complex cbaraoter, lbe peri- 
toneal cavity cannot be complelely waebed olean; lhát 
germiotdal Bolutiona uauDOt be ušed in a eaffiuieut 
Btrength to be eSeclive, and tbat, tinally an iuert oř weak 
Bolntion wiJ] ooly help to spread the elemeots of iiifec- 
tion to previously unaffected areac. The substance of 
theee assertioua waa eesentially contirmed by experi- 
mental research on animalH." 

As to opening large cavities of the body, it seems 
tbat DO proof baa beeu as yet offered thai sacoeasful re- 
Bulta cannot be attaíned by tbe empIoymeaL of proper 
precautions botb before and after an operatioii, even 
thongb antiseptic irrigation be disuarded. índeed it 
may well be said, as bas been doně, tbat most opera- 
tions within the peritoneal cavity aťford uo very rigid 
teBt of the absolute value of tbe aseptic or antiBeptic 
measures therein eraployed. The condition of the 
BeroDB membranes and oavities, espeuially wben expoaed 
to infeclion througb varioas chanoele, is by no means a 
proper and infallable guide for other iojured tisaues 
uoder the Bame conditionB, such for ejtample ao muscu- 
lar or areolar tissue. The tolerance of the peritoneum 
ia well kDowii and seems almost incredible; therefore 
teohnioal faulta oommitled during abdominal operatione 
are much oftener undetected and unpuniebed by septic 
developmenta tban is the caae in iboae similarly in- 
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ourred in exlra-perhoneal operationa. Because oí this] 
Kocher and maDy other surgeona now reatriot tbem 
sel ves, in abdominal operations, toantÍBeptic precautions " 
before an<l after ihe operation ralher than during its 
couree, and discard antiaeptic irrigatioD trasting tbe 
of the wound during the operation to aaepaia and 
to the inherent reaistive power of normál tiesue. 
MumeroDB eiperimenU aecm to demonatrate tbat the 
^eroue inembraDee are remarkably toleraiit of infections 
inateriaJB oř elae digeat tbem with relaťive faoilitf, 
tbereby rendering tbem harmleaa, perhapa, aa bas beea 
gnggested, by tbe aesistance of eeroua tranEudatioi 
Bul tbia remarkable tolerance, aa baa been ahown b 
Wallbard and Tavel, exlata only ao long aa the endothe)^ 
ium remaiiia intact, The injured tiaauee encoantered in ■ 
traumatiam are by no tneana in tbia favorable uondilioBy 
iherefore the tolerance of tbe peritoneum aboald neven 
be allowed the funclion of a cover beneatb which 
hide imperfect, careleaa and slipabod work. In lapí 
rotomy ae wetl ae elaewhere — indeed if not more bo — 
employment of thorough, rigld aod con solen ti o db b 
aepaia and aaepaia ia obligatory, it ta naught else than 4 
daty. As has been aaid, onoe overalep tbe limit ( 
peritoneal tolerance and tbe daugcr usuatly becomoj 
irretrievable — the life of tbe patient QsuaDy termintt 
Dg by a aeptio peritonitia for which tbere ia no redre 

Dbainaoe, 
Many of tbe remarka made aa to irrigation apply « 
eqoal foroe to drainage of voandB. Aa GbrBter i 
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ter§ely aayii: "Imperfect oleanliiieES, copions iTriga- 
tion aod abnndant drainage repreaent tbe links oí a 
obain forged by neceesity. A fanltless asepeia haa 
often enabled ub to do away wilb botb irrigalion and 
drainage." 

One of our best aaziliarjea in eecuring tbe rapid beal- 
iug of wounds is to render development and prolif^ra- 
lion of infeotioiiň matería! au impoRsibility — allhough 
we alao maet be raindful of the faut that Bucb conditions 
do not and cannot obtain in perfeotly aeeptio woanda. 
It muiít be remembered that normál beallby hnman tie- 
Bues, and enpecially tboec through wbiob the blood and 
lymph STB circulating freely and properly, conetitate 
very poor media for micro organic devalopment, — in- 
deed tbere oan be very líttle doubt bnt tfaatsaob lissues 
are endowed wilh more oř less inherentgermioidal pow- 
er, as we háve Bhown in a previoua páper. Eut the atag- 
nation and aubaequent alteration of blood or aerům of- 
fer excellentculture media aod therefore it becomea a 
duty to inalitnte, in other than aaeptic wonnda, auch 
proceaaeB as will tend to prevent tbe aecumulation oC 
altered seoretions oř morbid diaofaargea in the woaod 
area. Thia we can aecure in two waya; that ia, either 
by ezaot GoaplalioQ.of well-nouriebed wound margina or 
elae, where thia ia not poasible, by removing Reoretiona 
aod conducting lbem wilhout the wound area. Thia 
laat oonditión may be aecured by the open metbod, the 
method of eecondary autore or elee by drainage direct. 
In the firat,the open method, bealing will be alow; in 
the Hoond or method of aeooiidary satan, employed 
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and modified by Bergiuann, Nusabaum, Upenglar Koá 1 
Helferioh, the woond is left open for one or two áaya ' 
and thea oloeed by ^utare^ — it is ulaimed to unitě the 
advantagea oí theopen metbod aod that of ezaot ooap- 
laliou; tbe tiiiid raellicd Í8 ibat of drainage bymeanaof 
drainage tubes oř gause. These tubea are seldom al- 
lowed to remain íu llie wound louger than fořty eiglit 
I, escept iu oase of grave infeotion. 

Theoretioally we may aay positively tbat drainage ia 
useleaa in a perfeotly aaeplio wound. If tbe wound ia 
aseptio tbe secretions followlng an operation oř an in- 
jury contain nothing oapable of caiiaing Bepsie.they will 
be abaorbed with no disagreeable conpequenues and witli 
tio disturbance to eitber lli« wound or tbe generál health 
of the patient. But in tbe evenl of exposure of large 
aurfaoeH and irregular woiinds a elight uontaroinaiion is 
usually to be foreeeen and expeuted, as well aa met by 
proper meanti; theae are uaually aťforded by proper 
drainage tubes alloning faoile diecharge of all poasible 
elementB of fulure decompoBÍtion and jnfeolion. 

Small anperticial wounds, where complete approxima- ! 
tioD of lbe wouud aurfacee can be secnred, do not need 
drainage. But deeper wounds, auub aa may be adapted 
for either oomplete or partial primary union, muat be 
drained so that aecretiona may not accumulate after ' 
union and Gompreaaion bavě betn inatituted. In Iheae 
caaee drainage by tubea is probably preferable. Drsin- 
age ia alao indiapenBable iu all acute, progresaive, aap> 
purative proceaaea wbere an egreaa may ihua be pro- 
vided for pua, aloughing tÍBaae and morbid diaobargM 




Probably nolhing íh in every way beller adapted íor 
suob purposea than the pure biaok ^ddi oř oaoutohono 
tabing out into proper lengljíe and preeerved in au up 
rígbt poBÍtion in s, 1:20 carbolit! acid solution. 

It uan be eDgraveu upon the memory that properly 
prepared aseplic rubber tnbes are §eldom, indeed we 
may Ray nevei', capable of oausing irrilation. Any in- 
creased diachargc oř other uutoward phenomenon is due 
lo infeotioii iutroduced within the wound by §onie 
meaDS, uaually by meaus of the tube itself. In aseptic 
wounds the funation oí the drainage tube is gone at the 
end of about twenty-fnur hourá becauee oozing has nsu- 
ally termitiated by that time; althougb il is more fre- 
qaently kept in until the chinge of the tirst dressings in 
order to avoid the disturbance of wound and dreB^ings 
uonsequent upon the removat at au earlier period. 

But we repeat, in perfectly aBeptio wounds drainage 
ia unneoeHaary, uniess disoharge ia exoeasive. Oereter 
goes even beyond tbis, be aaya: "Eveii in operationa 
where we are not abaolutely oertain of the aseptic oon- 
dition of our wound we *3an often diapense with tbe uae 
of drainage lubee, aud not iuour any serious risk. Berg- 
manu first d e m on strate d tbat a wound of doubtful asep 
tioity oan yet be made to heal by primary adbeeion. 
He passed his euture poínls through the edges of tbe 
wound aDd all its recessea down lo the bottom with 
iododoform gauze. Over thia was plaeed ihe usual outer 
dresBÍng. Through the capillary aetion oC the gauze 
copious ooztng of sérum waa encouraged, wbich in about 
sizty honrs loat its sanguinolent oharacter, wfaereupon 
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the patiking being eztraoted the sutnre pointe leít /nit/K \ 
were oloaed, and the woand was eeeD to heal in a man 
nor little difEering from primary union. Undoubtedly, 
maoh of the sucobbb of this pian of packing and i 
dary suture is to be attňbuted to the iodoform, whioh 
has triumphantly withstood various attacks upon itB re- 
putation." 

Still another modification of this form of drainage Í8 
noff extensively employed \n abdominal snrgery, vh«re, 
OD aocount of much unavoidable denudalion oř aooiden- 
tal infeotiou, copioua oozJng is to be expected. Mikniics 
was the firet one to employ the iodoform gauze paoktng 
aucoeasfnUy in the abdominal oavity, and his pian has 
met with wideepread and deserved acceplance. Firat, 
it 'loes away with tbe uee of the drainage tube, and sec- 
ondly, ite contact with the peritoneum caiisea just 
enough adhesive irritation to insure after itH removal 
rapid aggludnation of the raw aarfacea. Immediate 
closnre of the wound can be practiaed after the eztrso- 
tion of the packing, 

Tbanke alao to Siihede'a inettaod of treatment under 
the moiat blood crust we háve, aa it were, the choioe of 
a middle oourse between the open Irealnient aud drain- 
age. Kocher says of it: "When the immediate ooap- 
totion of the wouud margina ia imposaible it utilizesthe 
blood effuaed into the wound to till the oavity. The 
wonnd ta allowed to fill with blood, the edgea are but 
partially united by aataree, and the reat is covered with 
impermeable tiaaue. Where neilher primary nor i 
ondary sutare ia poaaible thia method iamuchpreferable 




to the simplc open wound treatment, with reference to 
the dnratioD of the healing. by fftvoríng the oioatrizing 
proceBB." 

Bat more frequenlly tban not all of ihsBe agenta and 
means whioti we háve described are applied in operative 
work where the wonnd ia made by the eurgeon himself 
and most of the ootiditiona are directly under the con^ 
trol of tbe operátor; hence k ia more possible to neoure 
a>iepsÍB, to prevent an intense oř prolonged iofeotion. 
Thi re are times as well when one mnst operáte under 
other than these favorable circamstances, when exten- 
Bive micro-organio invasioo of the tisBuea has aiready 
QCCurred oř elae when suoh invaaion cannot well be 
avoided, or when tbe site of the operation is also the 
focDB of ac infection which is either intense in nalareor 
long in dnration. In such casea we háve to vary the 
treatment with the conditions to be met; more f requent- 
ly when snch wounde are not aseptic we can seoure very 
good resultB by tbe ase of antiaeptic irrígation of tbe 
wonnd area, the applioation of moiat chemioally steri- 
Itaed compreases or otber dressings wbich are freqnently 
ohanged unless speeíally oontra-indicated; then tbe 
wound oan be sutared after the infectlous matarial has 
been eliminated and tbe line of nnion, in fact the whole 
of the wonnd area, duBted wltb a dry antiseptio powder 
dresaing. 

Moaelig von Moorhof, by tbe use iodoform in 1880, 
introduced a new form of wound treatment. Iodoform, 
ptr sty is a comparatívely bland aod inert body; but con- 
taot with deoompoaing organio matter effeots ita own 
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tompoeUion, liberatiug free and elemenUry iodiD by I 
wbioh the ptomaineR and tozalbnmina are fixed and in- 
i;ideiitally farther micro^organic developmeut arrested, 
as De Ruyter has ehown. Both of these eSecta are due 
to the prcHence of lbe liberated iodin ralher than IfO 
iodoform itaelf. This peciiliar effect is only possible in 
the presence of decomposition and auoh prodncte as 
ptomaines aaá toxalbumins. But the latter are direotty 
ihe result of vítal activity on the part of bacterial organ- 
ÍHm8, any condition in wbioh ibey are found muHtneces- 
earily be aeptio in nátuře; therefore iodoform wouid be ] 
praotically and anliseptically inert in an aBeplic wound. J 
It ia for chie reason tbat Koeber eaya that iodoform hae I 
no pláce in tbe aeeptlo treatment of woiinds. lu wouods I 
appropriale for tbe aseplic treatment be fartber Bay»l 
that its employment is eetiselesa; on tbe contrary, the I 
woDnd may be direolly infeoted by il9 application. Bot | 
it ÍB the mott active of all druge for oounteraoting be- 1 
ginning and advanoed decompoaition and hence is to ba I 
ušed on wounds where deeomposiiion must be expeoted 1 
from inaufficient asepsia. Bergmai]n'B mode of asingl 
the drug baa beeD sbown by the invealigationa of Del 
Rujler to be tbe beat — námely, to pour into tbe wound I 
a Folution of iodoform (ten parts) in ether (twenty part«} J 
and aloohol (eighty parts). 

DbY PuLVBEUt.BNT DrESBINOB. 

All modern wound or olher ^nrgioat dresaings haveíl 
view one primal, or rather a two-fold objeol, namelýJ 
tbe exclujiion of germa oř their destruotion or inbibitioii; 
vLen BocesB liaa already taken plaoe. 
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Albuminoid Hubstanoes, such &a the blood, Herum aftd 
variotis tifleues of the hody, will deoay or beoome pnlrid 
under certain condttions. Tbe active eaiifies of suoh de- 
coraposition are mioro- organ i srna; for lbe growth and 
developmcDl of §uch organiemB cerUin detinite coudt- 
liona, or oombinalions of conditions, musí pre-exist, for 
micrO'organÍ8míi are no lesa amenable lo vital and nal- 
ural laws Ihan lbe bigher and more complex organiemp, 
up to man himaelf, — ae Browning eajs: 

"From life's minule beginnings, up al last 
To man, the coneammation of Hia scheme." 

Certain uonditionB must eiist oř lbe germ dies. For 
Ihe growth and development of mioroorgaoic life we 
may say that at least tbree oonditions miiat oo ezisl; 
these are (a) a certain detinite Lemperature, (b) the 
presence of more or less moisture and [c) the presence 
of pabulom. Absence of any oire will resull lii inhibí- 
lion of viial activily if not in autual deatb of the germ. 
In the absenoe of lbe two tirst conditions growth and 
development are inbibíted; absence of lbe last, oř ab- 
sence of all three conditions induce lbe ultimate deatb 
and destruction of germ life. 

As far as temperature is ooncerned we háve previoutiy 
sbown lhal few if any germs are really aoluilly destroyed 
by even extréme depression of lemperatnre while ex- 
tréme elevatijn invariably effects siiub result, Indeed 
exposure for even afew roinutes to moislheal at the tem- 
perature at whioh water boila (100° Centigrade or 812° 
Fahrenheit) will not oniy destroy almosl evet^ kiiciwv. 
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variety of pyogenic and eapeuially pathogeDÍo gero 
life bnt their spores as well. The mosl favorable t 
perature for their growth is frora 95" to 100° Fahren- 
heit, lhát is, aboui lbe normál hodily temperature. Il 
muBt be obvious tbat the applicalion of a Buffitiient de- 
gree of heat to the body for the purpose of effeotíng 
ateritization would eeriously impair and indeed destroy 
the vitality of the very tisaaes to whoee normál and 
physiological developmenl we are endeavoring to con-'| 
tribute. True tbe germ would be deetroyed, butso aluo I 
would the tiBeuee to whose preEcrvation and conserva-i 
tion our energiea were euppoaed to háve been directed. 
Obviously then neitber elevation nor depression of tem- 1 
perature um be raade nae of in wonnd treatment, or ia^| 
the eterilizatioD of any infected area of the humsn: 
body. Such, however, is splendidly adapted to the dJs-j 
infection of insiramentfi, baudages, dreasings, eto. 

As far aa tbe aecond propoeilion ia concerned, the i 
presence of more or lesa moisture, thÍ4 an be somewhat I 
controlled. For thie very reason abaohitely i/j-^f opera-J 
tione, aa Gerater and other eminent operátore agreCj-fj 
are much more rapid in their proceaeea of repair and- 
bealing beoauae of tbe a^eptic coudítion conaeqaent np<1 
on Buch abjence of moiature. This ie the chief vírtne'! 
of the galvaoocamery, the ihermo cautery, in operativS-fl 
work; that the high degree of heat not only promptly l 
deatroys all germa present but alao Ihoroughly deefai-T 
catea the tiaanea of tbe wonnd wtth which theknífel 
oomea in oonlaat, forming an abaolutely dry and imper>j 
víoas eaobar beaeath which í\iq \>tqi^%'&« of re^air pro>f 
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oeede in an altnoat Ideal manner, bettauae of the ab- 
sence of micro organio interference with suoh normál 
procese. 

Gereter Rays in his classic work npOD "Aseptio and 
Antiíeptic Sargery:" "Small or oomparatively smiU 
wotiDds, admitting of an exact coaptation of the deeper 
as well aa their snperíicial parta by sutare, are exqniB- 
itely fit for this method of breatment. Ptastíc opera- 
tiona aboiit the face may serve a^ a fair type. 

''Certain finely powdered aubstances, aa iodoform or 
subnitralB of bisrauth, háve the quality of rapidlyin- 
Bpissating blood and serDm to a dry orůst. Aocordingty, 
after the hemorrbage has been conlrolied and the 
wound olosed by suture, a quantity of the eubstaiíce 
chosen is dusted over the sutures. No furiher dress- 
ings are applied. The escaping bloody sérum forma a 
paste with the powder, which by its aterilizing pvoperty 
prevents decompositiop, wbíle tbe paste remains moist. 
Free access of air will hasten exsicoation; acd tbe dry, 
hard cruat once formed will aecnrely preveDt further 
ingreas of duat into the wound. Id oases where the 
powder ia washed away by profuse oozing, the duBling 
iiaa to be reppated every half boar after the operabion, 
until the object — the formation of a dry orůst — Íb ao- 
compliahed " 

ProfesBor Friedench von Eamarch, Professor of Sur 
gerv to lbe Univeraity of Kiel, in a copy of his Nand- 
biich „tr Kriegchirurgischtn Technik whioh he reoenlly 
sent me, menlions iodoform, biamulh aubnitrate, naph- 
tbalin, zinc oxid, iodo!, soso iodol, detoi».t.>>l^ ^-^vtSvKÍv^ 
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di iodo-lbio-resorcin, Biilphaminol and salol among tfae 
aDtiaeplic powders for uee as dry dreaningK. Of ibeBe 
Gerster prefers llie tir«t two. The chief objections lo 
iodoform are, Hrát, ite dÍRguRLin^, inevitable, persietent, 
and nauBeating odor; aeuond, ita feeble germicidal ac- 
lívily, poBBeeeing uone until its decomposition liberaLee 
free iodin; third, it produoee marked toíic effecte in 
certain personit (elderly peraons seem epeoially predts- 
pORed) — Ibese loxic e£fect<3 il seems to minifest eape- 
oially iipoD lbe centrál nervous Ryetem and tberefore itx 
ťmploymenl sboiild be surrounded by greal care and ao 
ciirate dnsage. It ie almORt indÉxpeneable, bowever, in 
the treairaent of aaoesBÍble tuberculav are^a and baa, au 
liaa been moniíoned, given very good results in seftíic 
wounds, Aa lo ihe suboitrate of bismulb its ohief ob- 
jection Í9 lbe oomparative weak germicidal pověr. 
Broome, Bernaye, Msatin, Martin, Seon, Marka, the 
aiitbor biroself and a boat of otbera bavě found a oom- 
bination of phenol and boříc acid to be a anperior dry 
dres^ing. Thifl uornbinalion (a most excellent prepart- 
tioM of wbiub ia furnisbed in Sennine) poRseafle§ in k 
tnarked degree the superior antíseptic virlues of iu, . 
conetituenla — indeed even Liater bimaelf now declares 
ihe aupremacy of oarbolic aoid over every otUer germi- 
cide. Tbe pulvernlent and noD-irritatÍng propertiea of 
Sennine gíve it valuableexaiccatingand inapiaaating pow- 
ere which are abaolntely iiidiapeneable in adrydrea-ing. 
ItB antiaeplic qualilies gíve it valaable inhibiling snď 
aterilÍEÍngpropertiťíi;ahonldbyper8ecretionbyanyobanoe 
aiipervene it ia tbiiR enabled to oompletely aterilisa ihe 
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morbid diactaarges whioh wonld otberwiee form a most 
fertile and nndeeirable nidus for mioro-orgaDic develop- 
ment- Aa a well'kDowii authority upon antUeplicB and 
asepsis has said: "Capillary attraclion, exerted by a 
dry abaorbent dreesÍDg, ia perfectty adequate to drain 
an aeeptio wound of iu Beroue disuharges and the rapid 
drying and crusting of these dreasíugs is jiiat the thing 
W6 want to aeal a Rweet *oand against the possibilily 
of anbBeqaent infection from without." And jiist bere 
ia where the funotion, power and advantages of auch 
dresaioge as Sennine are most deairable; comphde ateril- 
ization, and the presence of the antíeeptio deasicant, ab- 
Bolutely inaare against subaequenl infection. 

We know tbat the excellent antiseptic value of our 
bighiy absorbent dreaaings depends aa much upon their 
valaable qualiiies of promoting and hastening rapid 
evaporation as upon their cbemical propertlea. We 
bavě emplojed exsiooation or deasioation aa a means of 
preservation for agea; for centuriea men bavě enipiri 
cally cured and preserved periehable food producta in 
lbe samé manner and the testimony of esperíence ia 
aaffioient to atteat the efficacy of the procees. We bavě 
disonssed in detail the effect of eisiccation upon mioro- 
organisms in a previous páper (Paper VII). It ia also 
interesiiog to notě in this conneotioD tbat Sohlange has 
sbown tbat calturea, on moist padá of cotton, of the 
baoillue of green pus were aggreasively proli6o when 
evaporation waa checlied; biit aiich proliferation 
immediately atopped upon exposing the pads freely lo 
the air and tbtis allowiog them to become dry througii 
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lose o( moUture. Moreover, Schimmelbusch distinctljn 
cUims, with tbe beet of reaeonp, that tbe efficacy of 
highiy absorbing and rapidly drying dresaings, even 
Ihough confaining moderate emounts nf schizomyeetes, íh 
far greater iban id Lbe čase wilh maleriaU whioli lank 
pucb valuable properties epen though thty ht faulílessfy 
impregnattd, 

VVe bavě DOw reacbed tbe censideration of tbe tbird 
condition, námely, the presence of pabulum. Normál 
heallhy tiaaue ie aotagoniBtio to tbe growtb and devel- 
opment of germs; ho also are normál bealthy Becretione. 
Ergo, bealtby tiB^ueii and seuretioDB do not contatn mi- 
croorganic pabalum. Normál, bealtby intra vaacular 
blood poeeesaes marked germicidal powere, probably 
dne, as Vaughan §ugge8ts, to tbe oontained nuolein or 
nucleins; but wben suub blood, drawn from the veseelp, 
ia allowed to atand it rapidly loaea its uBual alkaline re- 
action and beoomeH acid ia cbaracter and íii reaotion 
apon litmuB; ooncomitant witb tbia Iobb of alkalinity ia 
ita los8 of germicidal power, iudeed euch blood under 
these conditiouB ia not oniy devotd of all gcrmioídal 
power but even affords an eieellent culture mediam. 
So alflo, altered and morbid dÍHohargea form good onl- 
ttire media in whioh micro-organiama develop and floiir- 
iab becanae they find ample pabalum therein. To pre- 
vent tbe ocourrence of tbia condition we muat either 
prevent diaubarge from the wound or elae if such ooours 
prevent ita anbaeqaent infection. Tbia may freqaently 
be doně by meana of abaorbent drying powdera whiob 
intipissate aneb diachargea and keep the wound dry a 
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heuoe nearly aseptio. The presenoe of an antiaeptic or 
inhibitory agent in snob dreesings will prevent the de- 
velopment of microorganiBiuB altogether. If bjperee- 
cretion results, infeotion ia almoal certain to occur nn- 
leas lbe diachargeB be tboroaghiy and eflioiently steril- 
ized and antiseptized. The funotioDB of an ideal dress- 
ing are two-fold (a) to inspissate moderate diachargea 
by abBorption and subseqnent evaporation of tbe liquid 
portion of euch diacharge and thua preaent a dry tield in 
which mioroorganic development is inbibited, oř (3j 
when Buoh diacharge becomea profnae to prevent infec- 
tion by charging aneb aecretiona with antisepticíi, or if 
infeetion baa supervened to effeot aterilization by the 
samé agency. Many dry dreasinga posaees only tbe fírat 
quality, the beat poaaeaa tbe aecond aa well — among 
tbeae we might mentiou aalol, uapbthol, Sennine, and 
to a certain exlent, iodoform. Tbeae, with the poaai- 
ble exoeption of Sennine, háve a comparatívely low 
Boluhility in the wound discharges and hence poaseas 
very limited powera of penetratton of wound receaaes. 
Sennine by virtue of ita greater Bolnbility haa powera 
whioh are more marked in thia reapect and hence it may 
be clasaed among the very beat of all dry dresaínga for 
all purpoBea. The known hygroBoopic propertiea of oar- 
bolic aĎid give tbis produot of carbolio and boraoio aoid 
the tnapiaaating power whícb Is bo deairable in a dry 
dreaeiogi being a powder ita power of abaorption Í8 in- 
creased meohanically to aome eztent by virtue of a mod- 
ified form of oapillary attraotion. To thia ia added the 
marked antiaeptic, bland and non-irritating propertiea 
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of boric aoid and the marked germtoidal power of oať- 
bolio aoid whioh haa been almosl entirely robbed, by 
tbe oombinatioD, of its aeual irritatiiig qiialiliea. Hence 
íb Babstance we bavě tbe twU'fold function of ao 
:deal antiaeptio dry dressing fulBIled in a manner almosi 
ideal in itaelf. These facta are fully borne out by a 
comparatively extended cliiiical esperience, ia addition 
to the Btrong soientifio foundation npon wbieh they are 
reared. 

The preaent íb diatinutively an age of dry dTesaiugB 
and from tbe preBent outlook tbe futare íb to be more 
80, if not, indeed, exolusively an age of dry dreaaings. 
In order to gather detinite inforniation upon thia point 
the writer haa for tbe past aix montba or more been in 
oommuniuation witb the leadlng aurgeons of tfae world; 
from tbia correspondenoe he haa gleaned a symposium 
of tbeir respeotive opinioas npon the value of dry dresa- 
inga ín generál. In eaob čase the aurgeon eipreesed 
the opinion knowing that it waa to be uaed as hie own 
eipreaaion upon the aubjeol, for so he waa informed, 

Tbomaa Annandale, Kegius Profeasor of Clinioal 
Snrgery, University of Edinburgh: "I prefer dry dreas- 
inga íd all casea exoept where owing to large oavitiee 
and otber conditions drainage ia reijnired." 

Tbomaa Bryant, London, England: "I alwaya ose 
dry absorbent dreasinga for freab wounds. • * • l 
linally duat tbe woond before oloaing it, wilh a povder 
oompoaed of one part of iodol and foor parta of pow- 
dered boraoio acid." 

Viator Horsley, London, England: "I nae dry dreaa- 



ÍDgB wherever possible and avoid hemorrhage as much 
as poBHible," 

W, W. Keen, Profeasor of the Principtes of Surgery 
and Clinical Surgery, Jefferson Medical CoUege, Pbita- 
delphia; Surgeon to Saiot Agnes' Hospital, Philadel 
phia, Pa. : "I almost alwaye ueedry dreasiugs, aulbep- 
tio or Bterihzed, rarely wet." 

Kicholas Senn, Profesaor of the Principles of Surgery 
aod CHnical Surgery, Rash Medioal College, Chicago; 
Sarge on -General, Illinois National Guard; Sargeon ín- 
Chief, Saint Joseph'a Hoapital, Chicago; Attending Sur- 
geon, Presbyterián Hoapital, Chicago, 111 : "I prefer 
dry dressinga in all operationa for aaeptic oonditiona; in 
all otber caaes I rely on solutions of oarboUo aoid or 
anhlimate. In operationa for open tabercular lesions I 
givo iodine solation the preference." 

RoBwell Park, Profeaaor of Surgery to the Medioal 
Department of the Univeraity of BuťEalo; Surgeon to 
tbe Baffalo General Hospital; Consulting Surgeon to the 
Fitch Acoident Hospital; "I would saj that more and 
more aa ihe montha go by I am in favor of dry operát- 
ing and dry eurgical dressinga, and eateem that opera- 
tion to be the nearest approaoh to tbe ideál in whioh 
there is tbe least possible amount of fluid of any kind 
present, either blood or antieeptic aolutiou. In faot I 
do not even use hydrogen peroxide now as I ušed it 

William Hunt, Surgeon to the Pennsylvania Hospital, 
Pbiladelphia: "I háve been an earneat advocate of dry 
dreasings almost since I entered the ^rofeaKva'Ci. ^-&«. 



of my earliest pápera waa in advooaoy of tbem. I háve 
nevěr had any oocasion to reoede from anoh recommen- 
dationa. Thanking you for the opportniiity of anawefd^ 
ing queriea like yoara, I am very trnly youra," etc. 

O. H. MasliD, Mobile, Alabama: "I uee dry dre8li| 
ings in umalí wounds and in fact in all wounds wbere £ 
can get eaact coaptation. Here I uae indiSerently! 
Bismulb, Arietol and Bometimes lodoform, bat ita odotJ 
ie objectionable, and I do not think it poBBeaaes any ad4 
vantage over Ariatol, Kurophen or Boric Auid. I mighfl 
add I uae more Boractc Aaid for email wounds, thatT 
anytbing elae. Wbere I am nnable to get exact ooaptafl 
tion, I am foroed eometimes to use moist dreaaings. 
a rule I prefer dry dreaaing, firat covering witb tlu 
seleoted artiolea (Boříc Aoid, Bismntb, Ariatol or sttol^ 
articlea as I prefer at tbe time), then aeveral folds i 
gaoze, (lodofonn, Mercurio, Boric, Eucalyptna oř aimpld 
dry gauze) uotton, ganse and tben bandage." 

D. W. Yandel!,ProfeBsor of the Principlea of Snrgerj 
aud Clinical Surgery to the Medioal Department of thm 
UniverBity of Loaieville, Kentucky: "I like dry Burgi4 
oal dreasings wbere I can uee them on perfectly dry socfl 
faoea wbicb I can keep dry by complete drainage." 

Theo. A, McGraw, Profeaaor of Surgery to the DeJ 
troit Medical Oollege; Snrgeon to Saint Mary'a Uospu 
tal; Sitrgeon to tbe Harper Hoepital, Detroit, MiobiganJ 
"I aim to keep my wounda aaeptic and am fond of tlH 
dry metbod of operaling." 

AuguBtus C Bernaya, St. Louis Miaaoari: 
Bider tiat the dry treatmenl oí 'Hoo.ud.B ia the id«i 
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method in all oases where an aseptio operation can be 
performed, where there is no sepsis before the operation 
and where there is no icfeotion during the operation. 

''Recently an ezcellent powder for the dry treatment 
of woands has been pat before the profession in a most 
convenient form under the name of 'Sennine.'" 

Frederic H. Gerrish, Surgioal Instruotor to the Port- 
land School of Medicine; Professor of Anatomy to the 
Medical Department of Bowdoin College: '^I use oar- 
bolic solation for the instraments and sablimate Solu- 
tions for hands and the iield of operation, fírst sorabb 
ing these with hot water and soap Dry ioaoform on 
the wonnd, and above this a volaminons dressing of sab- 
limate gaaze háve served me so well for so nMiny years 
that I feel little disposition to abandon them for any 
new things whioh I háve yet seen." 

E. H. Bradford, Instraotor in Clinioal Sargery to 
Harvard Medical Sohool; Yisiting Sargeon to the Bos- 
ton City, Children's and Samaritán Hospitals: "I pre- 
fer dry dressings in aseptio sargery in all oases where 
the woand is aseptio." 

George Wiley Broome, Professor of Sargery and 
Dean of the Woman's Medical College, St. Loais; Sar- 
geon to the Woman's Hospital, St. Loais. In a reoent 
letter to the writer Doctor Broome said: 

^^Any physician may see and appreciate the great 

valae of dry dressings in sargical cases. I may go a 

little farther and ventare the predictíon that the scien- 

tific sargery of the near fatare will not even inclade the 

now widely need irrigating vessels iu 0\^ vcw-^Nxqkssijb^- 




tarinm of the aurgeon at all. Instead of irrlgationH the 
asepticity of a wound will be secured and maintained 
by dry spongÍDg. In eoppiiratÍDg casoá aeepsís vili be J 
established by deetroying the medium íd which the | 
pyogeoic micro organ iema grow and multiply, by i 
aame meana. Tbe availability of aoy aDtiseptic íb en- 
hanoed in proportion to the degree of ita inhibitory 
power. The inhibitory funotion can be performed per- 
fectly in adeaaioated field only. Deasícation oan only 
be eecured by means of dry, together with hygroBOOpio 
dreesÍEga. A supporative inflammation with the pres- 
ence of pua, wherever found in the human body, mnat 
be treated by dry sponging, not by irrigalion, eo that it 
will ODly be a little wbile until the application of pow- 
den poaaesaiag auch power will be a univeraal praotíoe 4 
among progrea§ive aurgeonB. 

"Latterly I bavě been naing 'Sennine' to dnst over 
laparotomy vo\iTiá% and háve found ií superior in many 
esseniial particulars to other atttiteptic powders." 

Ir a recent papor entitled "Some Freab Poiote in the 
Technique of Celiotomy; Extra Peritoneal Abdomtnal 
Hysterectomy and Ideál Myomectomy," read before the 
St. Louis Mediual Society and publiebed, Aprit 7, 1894, in 
the Wbbkly Mbdical Kbtiew of St. Lonis, he saya 
further: 

"I am stroDgly partial to dry dresBÍtig and dry spong 
ing. I believe that one of the greateat aohievementa 
of acientific aurgery belongs to the future in thia partio- 
ular direotion. When praotioal aurgeona become mora 
familiar with the life, habits, growth and developmeot^ 
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of the pyogenio microbea, then they wilt laarn to ap- 
preciate more fully tbe importanoe of an early aod ab- 
solute abandoament of the practioe of irrigation and I 
farthermore wish to make this declaration now: that 
ideál Hurgery ean, in the near future, contemplate the 
act of the irrigation of wounda and uaviliea only in the 
light of a revolt against tbe ecienoe of regeneration. I 
mean this statement for a sweeping one oovering all 
oases, and especially pus oaseB, these very onea thal 
are looked npon to-day as presenting the ideál ooodition 
for irrigation, dry sponging ís tbe fresh point therefore 
that I wieb to ahow, whetber it be for a pyooelta oř a 
BUpparative otitia media, I care not which, Dry spong- 
ing and dry dreaaing wilt be the praotioe of the futare. 
Dry sponging ia more rational in every respeot than the 
Lrrigating method or wet epongíng. Dry dreaeíaga by 
meana of powdera háve proven more aatiafactory be- 
caoBe of tbeir inhibitory power. 

"The relative value of these povders ia a aabject 1 do 
not care to disousa further than to mentioa the very 
great valné of iodoform in all taberoular proceBses and 
boracic aoid and phenol in oombination as an ideál an- 
ttaeptio and desdcant. 

"Yoa know that iodoform waa firat introduued to the 
profeaaioD by Moaetig Moorbof in the year 1880 and ia 
oomposed of aloohol, iodine, oarbonate of potash and 
water and ite reál merit, aa an inhibitory agent dependa 
upon ita alow deuomposition and the liberation of iodine. 
The latter acUng in Iwo different ways. Tbo one is the 
antiaeptio property of iodine deatroying germ life, the 



other is the cheiaical property oí iodtne to eUminate tbe 

tozinea rendering them ineolable and therefore nn&b- 
sorbable and ihus íiidocuoub to the systém. The hygro- 
Boopicity of the impalpable powder oí boracic aoid is 
too widely kaown to require explanalion, aud aince the 
father oí autiseptic aurgery still olinga to the use of 
oarbotic acid I need soarcely nooflume yonrtime in oom- 
mendÍDg the iaeBtimable value of a combinatioa íd 
powder form of boracio acid and phenol. 1'heBe háve 
beea happily inoorporated under the oame of 'Sennine* 
atid I koow of Qotbing superior as a topical dressiog to 
prereot paraBitism and thua Beuure the early aud rapid i 
heating of a surgical wound." 

In order to obtain the very latest and moBt reliable 
viewa upon theae subjecta, the aulhor has been in oon^ I 
Btant oorrespondence with many eminent medical gen- 
llemeu for some time. The correspondence baa beea | 
peouliarly valuable, inetructive and edifying — indeed, it 
is a source of very great regret that space does not per^ 
mit the publication of the correspondence in fall. The ' 
aathor ia deeply indebled for the nniform oourteay and | 
patience with wbiuh he bas been iadulged by these pio- 
fessioual gentlemen, the demands upon whose valnable ' 
ťime muat háve been multifariouB. lu almost every 
single instance tbere bas been a marked di§play of that j 
true scientilio brotherhood in which eaob lendB his aid ' 
freely aud wiliingly to a brother iuvestigator — indeed, 
tbe oorreapondenoe has brougbt ont iu a remarkable de- i 
gree that indissoluble tio of brotherhood and unity 
which binds tbe medioal gentlemen of all agea, races j 

d olimes. 
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Professor Doctor Vincent Czerny, Professor of Sur- 
gery to the University of Heidelberg: — "I use, almost 
exolasively, gauze and wadding that has been sterilized 
with streaming steam. Both are fírst boiled in a 0.6 
per cent. salt solation and then sterilized in steam. 
The catgut is sterilized in 1 per cent. bichloride solu- 
tion. For disinfection of the hands we use Fuer- 
bringer's method. For disinfection of wounds we use 
the following: lodoform gauze and cloth which has 
been sterilized and dipped in 10 per cent. iodoform- 
ether solution. For moist bandages we generally use 
1 per cent. of aluminic acetate." 

Professor Doctor Carl Gussenbauer, Professor of 
Surgery to the University of Prague: — **In an 
swer to your question I would say that the asep- 
tic and antiseptíc methods are in use in my clin- 
ic. Asepsis is secured by sterilization of the In- 
struments and of the mateři als ušed for ban- 
daging. For antiseptic purposes I use the corrosive 
bichloride of mercury (1 :1000), and for the intestice 
salicylic or boracio acid. For dry bandages and for the 
tamponade of wounds which háve been infected, and 
also in cases of tuberculous accumulations, I use iodo- 
form. For moist bandages, when treating cases of 

acute purulent inflammation, I use the acetate of alum- 
inum. For ligatures I use catgut, and for stitching, 
carbolized silk thread. 

*^We háve recently made some other experimeuts 
with difíerent antiseptics, but háve found noihing more 
satisfactory than those mentioned. I hope that tbe«'e 
few brief indications will be of service to you." 




ProfesBor Doctor Friederich von E§march, Profeasor 
of Sargery to the University of Kiel: — lu ansTer to 
my letter, Professor Esmarcfa, who ia withoat donbt the 
greatest military surgeon of the world, aent me a copy 
of hiB Handbuch der KritgschirutgischtH Technik. Thia 
work waa oťEered in oomjielition for the large prize to 
be awarded by the German Empresa for tbe best work 
on ihe technique of military enrgery. A jary conaiet- 
ing of Professor Dootor B. von Langenbeck, of Ber- 
lin; Profeaaor Doctor Billroth, of Vienna, and Profes- 
BOr Doctor Socin, of Basle, awarded the prize to thÍ8 
work of Esmarcb. It is undoabtedly ona of the great- 
eat, if not tbe greateat, work od military aurgery in any . 
langnage. In it Eamarcb deaoribeB and presoribes ia 
detail vartouB preparationa of pbenol, eublimate, zino j 
chlorid, boric actd, alumínic acetate, salicylic aoid, 
ohromic acid, thymol, potassic permanganate, benzoio 
aoid, iodie trí-chlorid, tri chlor phenol, chlorin, alum, 
aseptin, Rulphates of zino and copper, zinc aalphocar- 
bolate, aaeptol, euoalyptol, oil of junt per, hydrogeo ' 
peroxid, absolute aloohol, íodoform, bismutb aubnitrate, 
naphthalin, zino oxid, aozo iodol, derraatol, aristol, dl- 
íodothio-reBoroin, aulpb aminol, Balol, eto , aa antÍBep> 1 
ticB in tbe form of eolntione or ae dry dnating powders. 

Dootor Thomaa Annandale, Regius Profesaor of 
Clinical Surgery to the Univeraity of Edinbargh:- 
"Firtt — In all oases of aseptio wounda, operativa oř 
otherwiBe, carbotic aolution (1:40) ia naed and the snr- 
face of the wound well doaohed with it. Before oloi- 
ing the wound all ďaida are presaed oat, and then a 
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pieoe of tnuBliu whiob has been kept ia a carbolic boIq 
tioD (1 :iO) ia applieď next the wonnd, having the fabrio 
previoasly well aqueezed so as to leave it just damp. 
Oper this one oř more layers of wood wool or oorroaive 
wool, according to the probable amount of eerons oř 
other dieohar^e, are applied and all are kept in position 
by a soitfianne! bandage. 
The dreaaing is not interfered with untU — 

a. Any diacharge shows through the dressing. 

b. Any riae in temperatnre. 

e. Irritation oř swelling felt by the patient in the 
part. 

Secůnd — Septic woanda are treated by thorough waah- 
ing wilh carbolio aolution (1:20); by the free uae of 
iodoform; by the application of oharooal poultices, in 
which I háve great faith; and, in the oase of the limha, 
the antiaeptio batfa ie uaed when poaaible." 

Uootor John Chiene, Professor of Surgery to the 
Uuiveraity of Edinbargh: — "Thorough preparation of 
the ekin of tbe palient, aargeon and aaaiatanta with 
Boap, water, turpentine and methylated apirita, foUowed 
by 1 :30 carbolio acid. Inatramenta boiled and then laid 
in 1:S0 carbolio aoid. Dry corroaive anblimate dreaa- 
inga; Bwaba, not sponges, of gauze, oř wool encloaed in 
gause (aa ahown me by Mr. Cotterill, Aaaiatant Sur- 
geon, Edinbargb Royal Infirmary); rately uae draioage 
tubea, careful preasure taking the pláce of drainage, 
takiug great care to aireat haemorrhage at the time of 
the operation," 

Dr. Tbomna Bryant, London, England: "I always 
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uae dry dreeaingB for fresh woonda and of tfaeee I prefer 
tbe wood wool tienae, that is wood wool meroori&ted 
and encloBed between two lay ore af ganse. 

"I employ warm oř hot water atained of a oherry I 
color with the tincture of iodine to saturate the epongas i 
I use íd operatioDB; and always appl; to the aurfaoe of 1 
a wonod, before its dressings are applied, a Bponge I 
wrung out íq very hot iodine water to stop capillary J 
oozing, I tinally daat the wound before olosingit, wiib J 
a powder oomposed of one part iodol and foar partaj 
powdered boracic acid. 

"1 QBually Buture my wounds with fíue ohromioized'1 
oatgat oř BÍlk rendered aseptic by boiling in carbolio 1 
water and preserved od & metal wiuder tn pnre aloohol. J 

"lodoform gauze 1 apply to the fiarface of the woanď 1 
beneath the wood wool lisaue. I, in all deep wounde^ 
introduce a drainage tube of rabber for one or two dayft I 
and rarely dress wounds for the tírst three dayH,if there I 
are do indicalioDB for interference. 

"In large wonndB 1 use a Bimple Btrip of ptaster ap-fl 
plied between the suturea to keep the edgea in appoai*J| 
tion. Moat of my wonndti heal by 'quick union.' 

Dt. Victor Uoraley, London, England: "I nae 
lizod water. Five per oent oarbolic solution for my i 
strumentB after Bterilization by boiliug. For diainfe( 
tion of the banda 1:500 perohloride of meroury. 
casea of any doubt I irrigate with weak eolutions of n 
cnry, 1:1000 to 1:4000. 

"I aee dry dreaaioga wbereverpoasible andavoid hent>' 
orrhage aa mnofa as poaaible." 




Dr, Regiuald Harriaon, Surgeon to SaÍDt Peter'a 
Hospital; Hunterian Profeasor of Pathology and Sut- 
gery, Royal CoUege of tíiirgeoiis; London Eogland: 
"Amonget the uaes of antiseptios muet be inoluded 
Iheir applicalioDS lo operatians involviog the urinarj 
apparatus. KeoeDt reaearcbee, based upon baoteriologl- 
oal obaervatioDs, ahow that the arine ia capable of be- 
ing acted opon in tbe coaree of its ezcretion aa to render 
the ocoari-ence of rigora and fevera following leaiona 
and abraaiona of the uietbra, aa after internal uretbrot- 
omy, divulaion, oř the uae of catheters and bougiea, 
etther rare of inDoououa, Thia proceaa ia uaually re- 
ferred to as sterílization of the arine and was firat put 
inio prominence by Dr. E. R. Palmer of Louiaville, Ky., 
chiefly with the use of boraoíc aoid adminialered inter- 
nally aa a preliminary to the operation of internal are- 
throtomy. For tbia purpoae, aa well as for other oper- 
aliona of a like nature, for two or three daya previouely 
I uaually administer from five to ten graina of boraoio 
acid in water every four honra. My reanlta iu thaa 
preventing rigora and fever eorreapond with thoee of 
Dr. Palmer. Thia aotíon of boracic aoid ia probably 
dae to ita being eliminated largely by the urine and 
there acting aa a prptective against bactertal develop- 
ment and propagation. Quínine, salol and hypoaulphite 
of aoda act muoh in the samé way. In uncomplioated 
casea of puralent cyetitis the laaťmeutioued chemioal 
in half-drachm dosea adminietered three or four timea a 
day in water will often epeedily clear the urine of pus 
and all traoes of bacteria, Copaiba, sandál wood, sáli- 
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oylic aoid aod onbeba háve a aimilar, thoagh probably 
feebler anlion on tbe nrlne as antiseptica. Amongat 
looal aDtiaeptics, Bolutíona of quiníne and peroblorídeof 
meroury are amongat the beat for waahing out tha blad- 
der. The former may be ušed in the proportion of two 
graina to the ounce of water and the latter Dot atronger 
thao 1:6000. Uarbolin acid au an injection for waehíng 
out tbe bladder often causea intenae irritatioD when 
ušed in anfiicient atrength to act aa a bactericide. 

"Tbeae are the drugs I usually employ aa antiaeptios < 
in leaions and pnrnlent conditione involving tbe nrinary ' 
traot." 

Dr. W. W. Keeo, Profeesor of tbe Principlea of Sar- 
gery and of Clinieal Surgery to the Jefferson Medioal 
College of Philadelphia; Surgeon to Saint Agnee' Hoa- 
pital, Pbiladelpbia, Pa : "í háve no eapecial antieeptio 
formiilie oř I woald gladly give lbem. I employ oom.- 
monly oarbolic acid and biobloríde Holutions. I almost i 
alwajsusedry aurgicaldreaaiDgs.antisepticor eterilised, 
rarely wet, I bavě praotically abandoned marina 
apongea and nae apongea made of dry bichloride or ater- J 
ilized gauze roUed ídIo balle about the ordinarysize." 

Dr. Kicbolaa Heon, Profeseor of the Principles oťl 
Surgery and of Clioical Snrgery to ti^e Rash Mediusl 1 
College of Chicago; Surgeon-in-cbief to Saint Joaepb^vtB 
Hoapital of Cbiaago; Attendíng Surgeon to tbe Presby* 
terian Hoapital, Chicago, III.: "í prefer dry dresaingB J 
iu all operationa for aseptic conditiona, In all otherl 
cases I rely on solutionB of carbolio acid oř sublimatfl.. 
In operationa for open tuberoalar lesiona 1 give iodina j 
solation the preference." 
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Dr. Arpád J. Qeraterj Profeesor of Snrgery to the 
New York Polyclinic; Surgeon to the German Hospital, 
New York City; Surgeon to Mofint Sinai Hospital, New 
York City: "I háve no favorite antiseptic Eormulie. 
The onen I nae you will fiod mentioDed Íd lbe laxt edi- 
tioD of my book on the samé fiubjeot aod íu a pampbiet 
mailed to your addresH to day wbich coutaioa alao an 
expoflitioD of the principlea governing the use of dry 
and moiBt dreasinga." 

Dr. Gerster hae been ao freely quoted in ihe preoed- 
iog pagea and his work ib ao well-knowD tbat bia opio- 
iona may be easily inferred. 

Dr J. William Whito, Profeaaor of Clinioal Snrgery 
loibe University of Pennaylvania, Philadelphia, Pa.: 

"My dreasings are as foUows: 

"Skin cleanRed with 
"(a) Soap and waler. 
"(ř) Alcohol. 
"(f) Carbolio aoid 1:40. 
"{J) Snblimate 1:1000. 

"Fpongea are plaoed in a solntion of 1:50 carbolic 
aoid tn 1:2000 eubtimate. Aa little aponging oř iFriga- 
ťioQ as poaaible, except in oaees where operative area ia 
alwa> B infeotea. Tben a douobeof 1:20 oarbolic acid 
in 1:1000 Bablimate. Drainage tiibea uaaally dispenaed 
with in clean wounda. 

"Permanent dreseings of Iwo varietieB: • 

"1. (tf) lodoform dnsted thickly overedgeof 
and over akin for Bome díatance. 

"(^ Moiet crnmpled iodoform ganze. 
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"(f) Moiet orampled gnblimate gause. 
"(i/) Sublimate gauze bandages. 

"3. Double oyanide dressing aa rBOommended b^ 
Ltater witk his lateat modifications. 

"ResultB about equally good with tbeee two methode. 

"In most geneial clinioal work and in the majority 
of all operative work a mild but thoroagh anlÍBepsia . 
with a mÍDÍmQiu of aponging, irrigatioD, eto., íh to be j 
preferred." 

Dr. Jobn AshhurBt Jr., ProfeBsor of Surgery and of 
Clinioal Surgery to the University of Penney I van i a; 
Surgeon to tbe FennsylTania Hoapital; Surgeon to the 
Children'8 Hospital of Philadelpbia, Pa.: "I beg to 
aay ibat an accoant of the antiseptio measuree nhich I 
employ may be fouod in the sizth edition of my 'Prin- 
ciples aud Practíce of Surgery' recently pnblished by 
MeBBrs. Lea Brothers and Co., of thia city," 

Dr, AHbhurst tberein recommends "antiseptics i/iVm/a/ ' 
witk good common sense." 

Dr. J. M. BartOD, Surgeon to the Jeiferson Medici 
CoUege HoBpitai; Surgeon to ihe Fhiladelphia Hospital; 
"I am in the babit of using at my clínics at the Jeř- 
ferson CoUege Hospital and the Philadelpbia Hospital, ' 
where I háve ezperienued assistanta, aaeplio measnreB íb ■ \ 
moEt of my operations, first sterilizing the partB, th<i^ 
sponges and the hands of tbe operátor and assistantsd 
witfa Bome of the well known antisepťics, asnally bi> > 
uhloride of mercury (1:1000), and preparing tbe inatni' 1 
menta by boiling. 

"During tbe operation boiled water alone ia nBed,i 
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the woand U dreased with dry ganze Bterilized by heat. 
When we oannot ezpect to remove the blood-stained 
ganze at tbe end of twenty four hoare, as when aD open 
wonnd ig packed with it, iodoform gauze íb uaed, 

"In ont oftown operationa, where I eanoot háve my 
nanal aasistanld, I rarely attempt aBeplic work, bnt be- 
fore, during and particularly after an operation, I uae a 
Btrong Bolution of bichloride of tnereury freely to the 
wonnd. The inatrumeotB and the towels Burrounding 
the seat of operation are Bterilized with a S per cent. 
Bolation of carbolic aoid. 

''I háve put np in dozena, bottlea eaoh containing one 
oance and a Lalf of carbolic acid and one oance of aloo- 
hol, One of these I carry with nie to each of my pri- 
vate operationa and empty into a quart of warm water, 
making a 5 per cent. aolmion, in which the instrnmenta 
lie, in their tray, until the patient Í8 under ether, Tow- 
els are tben wetted in the solution, wliiub removea ít 
from the inBtramentB, and the towels are UBed to Bnr- 
ronnd the aite of Ihe operation and to cover the inatin- 
ment table. 

"The addition of the alcohoi cauBea the carholic aeid 
to fnlly and qnickly disaolve in tbe water. 

"Dry dreB8ÍDg8, aterilized by heat, are carried with 
me and applied while tbe parta around the wound are 
atill wet with lbe merourial soluiion. 

"When the wound ia open and infected, I nae wet 
dresaingR, UBually gauze wet with the meicnrial sólu- 
tion, being oareful to fully cover the dreesing with mac- 
intosb to prevent evaporation strengtbentng the aolation 
and canaing hliatering." 



Dr. WiUiam Hnnt, Hnrgeon to the Penneylvaniltl 
Hospital, PhUadelphift, Pa.: "I háve no favorite form- 
uIeb for antieeptic pracedaree; varjingetreogthB of oofj 
roBÍve cblorides, carbolic acid and kot water meet all^ 
the requirements according to my experience." 

Dr. Roawell Park, Profeaaor of Surgery to the Med- 
ical Department of ihe University of BuÉEalo; Surgeon 
to the Buffalo General HoHpital; Consulting Surgeon to 
the Fitch Accident Hospital, Buffalo, N. T.; "My fa- 
vorite application to the parte to be operated on, and 4 
which I háve applied for at least twenty-four bouře pra- \ 
vioasly, wben opportunity permits, ia of green eoap I 
with 5 per cent. of lysol oř of hydronapthol, perhaps Itl 
little glycerin being added to the whole maes. This Ij 
háve applied on compreases, with tubber tiaaue oatnide.] 
to prevent evaporation . 

"In my portable operating ontfit, which I carry to »ll J 
country operationa, I také a saturated alcoholio aolntiot 
of hydrouaphlhol for use upon instrumenta, ligaturt 
eto , to be ueed during the operation. These I piaoe id 
boiling water and add to it a little of the alooholio ■ 
lulion. The bot water takés up so muoh of it aa it oaď 
tnaking tbereby a aaturated watery aolution, and MbM 
rest is simply wasted, the lose, however, being inaigni^ 
cant. 

"I am DOW uaing for almost all caaes, as a meaiiH c 
sterilizing the operator'e and aaaistants' handa, ordinsi 
ůoar of muBtard, * * * the procesa being about % 
follows: 

"With a nail brush the hands are thoroughly aorabbi 
witb green eoap, then it is rinsed off. A teaapoooJ 




or 80 of the flonr of muatard ie then put od the bands 
with a Hule water and thoroaghly rubbed into all 
oreases and parts about the (inger naila, and tbna manip 
ulated for ibree or four mÍDalee. The reautt is the 
most perfeot steritizatioa of the hands, with the least 
immediate af ter distiirbance of the skin that can posei- 
bly be prodnoed by any means known to me. Youwill 
remember that the oil of miiBtard ie one of the most 
powerful antisepticB known; ia faot, all of the aromatic 
oiia share this property with it. <iaite reoentlj I háve 
seeii oinnamon recommended in the samé way, aod I 
bavě no doubt tbat powdered cinnamon would be as 
good ae mustard, but not bo eaeily prounred. One ad- 
vantage of the latler is that it is at band In almost eveiy 
hoiiHehold. It ia more than an ordinary antiseptic. 
* * * Mastard oan aiways be reoommended as a de- 
odorJBÍng agent wben the hands háve become contam- 
iaated with any foul-smelling materiál. For my own 
part, I shall háve no fear in going at onee from the dead 
room to the operating table, providing my elothing car' 
ried DOthing, if I coald resort to this means of disin- 
fection and aterilization. 

"It is, in my estimation, extremely deairable to háve 
a good combined styptio and antiseptic. For this par. 
pose I most bighly recommend to yon a 5 per cent. ho- 
Intiou of antipyrin. This I háve uaed foraeveral years, 
after having first oarefully tested it as an antiseptic. Id 
solation of this atrength it is a fairly powerful germi- 
cide, and if once carefully prepared with aterilized va- 
ter, and kept proteoted from ordinary atmospheric oon- 
tamlnatioo, oan be uited with Impunity eo far ae danger 
of infection is concevned. Asa styptic it is more pow- 
erful than any medicinai substance with whicb I am 
familiar. I bavě ušed it on and in ihe brain, on and in 
tbe abdominal vlscera, háve injeoted it into the bladder, 
háve ased it in the noae, in faot, in any aad every plaoe 
where oozing has given me any Irouble, and háve 
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learned to háve a, firm faith in its valuable propertiea. J 
Id my clinic I háve always at hand a spray boltle fromj 
which il cau be aprayed upon any oozing surface, and il 
JB ušed almost daily. To many olbera, at bome i 
abroad, I faave d e mou stra ted its properiies in tbís din 
tion, acd bavě nevěr knowu it to give aiiytbÍBg but a 
isFacLioc." 

Dr. C. H. MaBtin, Mobile, Alahama; "Aa to aotiJ 
Heptic formalai, I rarely, if ever, oonfine myaelf to anji 
oiie speciál foroiula. Sometimes I 'nse merourio bt- 
chloride, sometimeB bot water, aod now and tben 
Thieracb'a boroealicyiio lotion; tbis last I prefer ia ab- 
domioal Beution^. Wben I uee mercuric biobloride, I 
use it as Lbe oase may be from 1,000 to 12,000 Btreugtb. 

"I nevěr nee 'protective' unless in those caae§ where I 
resort to a moist dreBsing, and then I use oiled silk, 
waxed páper, oř thin rubber. I do not see any speoial 
advantage of J;iater's machintosh over any one of tbe 
substitates I háve mentioned. Before all operations I 
háve tbe skin elean, naing green soap with brnab to 
Biíoar it tboroughly, then niercuric bichlorio, 1:1000, 
1:2000 oř 1:5000, as ihe čase may Beem to require; tben 
wash it off with boiled water and alcohol or ether. / 
atUmpt to chán thtparis. In otber words, I lender tbem 
aH near aiieptíc as possible, and rely more on tbís thaa 
tbe antisepdc lotions, cbemiuals, etc., which are so ex- 
teneively ušed." 

Dr. Theo. A. MuGraw, Professor of Surgery to the 
Detroit Medical College; Surgeon to Se. Mary'B Hoa- 
pital; Surgeon to the Harper Hoepital, Detroit, Miob : 
"I háve litlle faitb in aniiseptios txcept for prophylac- 
tic purpases. I aim to keep my woundsaaeptiu, and am 
fond oť the dry metbod of operating. UsaaUy before 
operating, I háve the skin ahaved wílh aoap and water, 
then with ether, and Snally with a 2 per mille aolntion 
of corrosive Bublimate." 

Dr. Frederick H. Gerrisb, Surgioal Instruotor to the ' 
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Portland tíohool of Medioine; Profesaor ot Anatomy 
to tbe Medical Department of Bowdoin College: "I 
uee oarbolic solalioti for the Instruments, aud snbiimate 
Bolution for tbe hatids and the iield of operation, first 
scrnbbing them with boL water and soap. Dryiodoform 
on tbe wound, and above tbis a voluminoua dresBtng of 
anblimate ganze háve Berved me bo well for eo many 
yearB that I feel liltle diaposition to abandon them. 
Resulta háve beeo so aatisfactory with thia treatment 
that I shali oontinne to follow the pian until tbere ap. 
peara more reaaoD than at preaent lor a ohange." 

Dr. D, W. Yandell, Profeeaor o£ the Priaciplea ol 
Surgery and of CHnioal Surgery to tbe Medioal De- 
partment of tbe University of Louisville, Ky.: "The 
three antieeptice that I use tn my prautiue are corroaive 
Hublimate, iodoform and carbolic acid. The tirBt and 
laal: I nse in varying degrees of Btrengtb; the Becond 
UBually in powder or on gaa&e. I do not iise corroaive 
Bnblimate in abdominal Beutiona." 

Dr. E. H, Bradford, Inatrnctor in CHnioal Surgery to 
tbe Harvard Medioal School; Viaiting Sargeon to the 
Boalon City, the Children'8 and tbe Samaritán Hoapi- 
talB, Boaton, Mass.: "I can only aay that I make URe of 
very BÍmple antiaepticB, Corrosive sublimale (1:1000 — 
1:3000), iodoform in powder, ariatol in powder, and 
peroxide of hydrogen of various Btrengtbs. CarboUc 
aoid ia uaed, of conrse, and for ointmenta, aristol and 
vaaeline." 

Dr. J, McFadden Gaaton, Professor of Sargery to tbe 
Southern Mediual College, Atlanta, tía.: "In Beptic 
conditionB, my reliauue has been chiefly upon the fol 
lowing, giving preference in accordanoe to lbe uaBe in 
the order named: — 

"Labarraque'a solution, witb the addition of perman- 
ganaie of potaah. 

"LagoťB Bolutiou, diluled with varyiag qaantitiea of 
boiled water. 
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Oarbolio aoid, one oance; glyoerine, three onnoes and 
boiled wflter, one pint (more oř leas, to Boit the case). 

"Spirita of turpentine, one ouDoe; oamphor, one 
drachm, for first applications and afterwards, wilh ad- 
dition of like qiiantity of olivě oil. 

"Peroxide of hydrogen íb often emplofedae prepara- 
lory to otber measureB. 

"My ase of corroaive sablimate íb limited to olei 
ÍDg tbe skÍD in the tield of operatioDs." 

Dr. Henry R. Wharton, Demonstrátor of Sargery 
the Univeraily of Pennsylvaoia, Philadelphia, Pa.: 
"I fear I háve no speoiat antiseptie formiilie. I aee bi- 
chloride eolution (1 :2000 or 1 :4000) and, in speciál oases, 
boiled water for the irrigatioii of wounds. I use large- 
ly, in aatiseptic dresBinge, the modttied moíst method; 
that íb, applying nexí to tbe wonnd a few layera of 
gauze, wrung oul in bicbtoride aolulion, over this a pad 
of dry bicbtoride ganze, and over thia a pad of biohlo- 
ride cotton and a bandage. I aleo freqaently nse dry 
sterilized gauze, and tbink my resulta witb it are eqnally 
good." 

Dr. J. E. Michael, Surgeon to tbe Univeraity Hoapi- 
tal; Consulting Surgeon to lbe Presbyterián Eye, Ear 
and Tbroat Hospital, Baltimore, Md.; — "My melhod ia 
to háve the Burfaoe of tbe field of operation thoroughly 
cleanised witb soap and water, tben treated witb ether 
or aloobol and recleansed, after wfaiob I bavě lbe part 
covered witb a moist dreasing of 1:1000 or 1:2Ú00 bi- 
chloride sulution tor several honra prior to operation. 
I do not believe ibere ie any neceaaity for applying an 
antiaeptio solation to freah lisaues during an operation, 
but pláce my main reliance upon oleanlineaa and Ihor- 
oiigb diainfeotion of tbe eeat of operation, as well as of 
bands. inatrnments and all otber matter likely lo oome 
in ooDtaot witb lbe wound. 

"My dressings are mainly simple sterilized ganzs or 
iodoform gauze. In obatetrio praotice, aave in the 
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ventive preparation of the exterDal parte involved, npon 
the linea laid down above, I make no u§e of antiseptics 
ia normál caaes. In instrnmental and manipulative 
oaees I depeud npon doaches of sublimate Bolntion of 
the HtreDgth of 1:1000 to 1:10000, depending upoii the 
parte involved." 

Dr. George Wiley Broome, Dean of the Woin8n'H 
Medical College; Profesaor of Surgery to the Womaii's 
Medical College; Sargeon to the Womaii'ů Hospital, 
S(. Louíb, Mo. (See bk remarke quoted onder the dis* 
ciiBBion of "Dry Pulverulent DreBsingB"). 

Dr. A. C. BernayB, Profeasor of Anatomy, WoiDan'8 
Medical College, Si. Loaie, Mo.: "The foUowing are 
some of my favorite formiilfe: 

^ Collodii, flSiv. 

Hydrargyri bichloridi, ■ - gr.j. 

M. 

S. To be ušed with a brush over etilohes aud in- 
císiou §0 aa to Beal wound. 

Bi Aoidi Borici. 

BÍBinutbi Bubnitrici, - • aa Jij. 

M. 

S. To be daeted on the incÍBÍon very profoaely bo 
as to cover up the atitcheB. 

"Reoently an excellent powder for the dry treatment 
of wocnda hsB been pat before the profession in a motit 
oonvenient form undar the name of Sennine." 

The author himBelf will add tbat he has seonred with 
the dry dressing which Dr. Bernays mentions (Sennine, 
a Gombination of phenol and boriu acid) most exoep- 
tional results in cases amenable to dry treatment — in- 
deed, in one caae of accideutal incíaed wound of tfae 
band in whicfa he wae himself his own patient, tbe pro- 
cesB of repair waa naughl lesa tban an ídeal one. Theee 
resulta, aa we háve previonsly noted, háve been corrob- 
or&ted by a large number of eminent medical gentle- 
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We may eummame eome of theae etatemente aod re- 
8«arobee ae followH, bearing íd mind that thie ia by do 
tneane complete ctherwi^e: 

Caebolic Acid, — tíuBBenbauer, Esraarch, Liater, An- 
naDdale, Senn, Bartoň, tVhite, Cbiene, Horeley, Ger- 
riab, Craaton, Hunt, Keen, Yaiidell, BiBcboff, Bar, 
Fri'Bcb, Wiuckel, Lucae Championniere, Kocher, Gtrs- 
ter, eto. Useá exclusively by: LUter, Óhieiie, Annan 
dale, Horaley. BiauhofE, Fritatih, Winokel, Luoae-Cbsm- 
pionniere, aod oLbers. 

CoKEOBivE SoBLiMATB.^Czerny, Gussenbauer, Ea 
march, KeeD, Bartoň, Hutit, Wbite, Bernayi', Miohael, 
Wharton, Eradford, Gercish, Gaston (oniy for the pur- 
pose of oleansing tbe skiu in the vicinity of operation), 
Senu, McGraw, Yaudell, Harrieon, Gerater, MaHtin, 
Kocber, etc. Ušed exclusixely by: McGraw, Micbael 
and WhattOD. 

loDOFORM. — Eamarub, Czerny, Guasenbauer, Micbael, 
Bi-adíord, Gerriah, Yandell, Bártou, White, Mastin, 
Geister, Kocher, etc. 

SENNiNK^Btoome, Yarnill, Bemaya, Beinc Mat^ 
MastÍD, MartiD, Morse, Biicbauan, etu. 

BoBACíc AciD. — HarriBoii, Maatin, Beruaya, Ko<j 
Bochanac, etc. 

loDiN. — Senn, Bryant, Gastou, etc. 

BiEMDTH SuBNiTEATK— Esniaroh, Kooher, Bern^ 
Mastili, etc. 

HvDEONAPHTHOL.— Park, Flower, etc. 

Salol — Esmarcb, Harrison, etc. 

Hydbogkn PfiEoziD — Bradford, Gaaton, etc. 

Aribtol — Bradford, Maatiu, eto. 

loDOL. — Eamarob, Bryact, eto. 

MusTAKD. — Park . 

Antipyrin. — Park, etc, (tTeed aB an antÍBej 
styptic.) 

Double Ctanid of Zinc amd Mebcuby. — White 
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